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PREFACE _
The rockfishes, the fishes of the genus Sebastes, are a remarkable group of animals. Since the great French naturalist
Cuvier described the first species in 1829, their great diversity has been a source of considerable speculation. World-
wide, there are probably 100 species, which is a notably large number of closely-related animals. Most rockfishes,
about 71 species, live in the eastern Pacific, from the Bering Sea to the Gulf of California. There are about 28 species in
the western Pacific, a handful in the North Atlantic and one or perhaps two species in the south Pacific and south
Atlantic.
Rare among fishes, rockfishes are viviparous; not only do they give birth to live young, the females may actually
transfer nutrients to the larvae while the young reside in the ovary. Rockfishes are some of the longest-lived of all
fishes. The rougheye rockfish, common from the Bering Sea to Oregon, lives at least 140 years. Shortraker rockfish
have been aged to 120 years and yelloweye rockfish to 118 years. Generally, those species that dwell in the colder
regions live the longest. Even species with relatively brief life-spans, such as the halfbanded rockfish, live to at least 15
years, a respectable length of time for a fish.
Rockfishes come in a wide variety of shapes, sizes and life history styles. At one end, shortbelly rockfish are tubular
and resemble pink-brown mackerel, while at the other, cow rockfish are squat, spiny, deep-bodied and look like the
Goodyear blimp. Shortraker rockfish grow to a whopping 35+ feet, while Puget Sound rockfish have trouble reach-
ing 7 inches.
Rockfishes are classified in the family Scorpaenidae, a group that includes the scorpionfishes, turkeyfishes, and lion-
fishes. However, unlike their more venomous tropical relatives, rockfishes likely evolved in the cold waters of the
North Pacific. And, if number ofspecies is any indic~tion,the center of rockfish diversity is probably along the central
California coast.
Along the Pacific Coast of North America, virtually every marine community, from the rocky intertidal to 3,000 feet or
more of water, has at least one member of this group. In tidepools, there are grass rockfish, as well as juvenile black
and yellowtail rockfish. In deep waters, blackgill and aurora rockfish are found. And in some habitats, for instance a
rocky reef in moderately deep water off central California, there might be 15 or more species. Here, midwater, school-
ing species, such as yellowtails, widows, or bocaccio may ascend 100 feet or more above the rocks. Just above the
bottom are aggregations of halfbandeds, pygmies and squarespots. Near or on the bottom, often in caves or crevices,
are greenspotteds, yeUoweyes, vermilions and canaries. And on the margins of the reef, greenstripes hunker down.
Their great abundance and ease of capture made the rockfishes a major target of the indigenous peoples of North
America. Middens from Alaska to California are full of the bones of various rockfishes. And, while it would be
expected that nearshore species would be a common catch, deeper-water forms were also commonly taken. During
the nineteenth century, rockfishes were also a major food fish of European, Russian and American settlers. Certainly
by the 1880s, various rockfishes were of major importance to commercial fisheries from San Diego to Alaska.
Unfortunately, despite this longstanding importance to a number of commercial and recreational fisheries, there is
growing evidence of considerable declines in rockfish populations along much of North America. It is likely that
these declines, some of which are quite severe, are due to a combination of overfishing and adverse oceanographic
conditions. While water conditions, particularly those caused by decadal-long oceanographic processes, may not be
amenable to manipulation, a rational approach to rockfish management is certainly possible.
Dr. Milton Love
Marine Scientist
University ofCalifornia, Smlta Barbara
I.
-EXECUTIVE SUMMARY _
An alarm has been sounded in response to declines identified in a number of species of rockfishes on the West Coast,
ard while there is some debate over the current status of certain species of rockfishes there are others for which the
e'. :denceofserious decline is overwhelming. These declines threaten the health of the individual stocks, and continue
to have an impact on the health of the marine ecosystem as a whole, commercial and sport fisheries, and the econo-
mies of coastal fishing communities.
The purpose of this report is to describe the fishery for West Coast rockfishes and identify changes necessary in their
management. The overall goals are to provide information designed to promote the sustainable harvest of rockfishes,
prevent overfishing, protect important rockfish habitat, decrease and monitor the bycatch of rockfishes, and educate
on the importance of the rockfish fishery and the magnitude of threats facing rockfishes. Species declines and man-
agement failings are identified in this report. However, good stewardship of West Coast rockfish species is not the
sole responsibility of the federal government, state agencies, the fishing fleets, conservation organizations, or con-
sumers, it is the responsibility of all. This is a public resource and we are all to be held accountable for the current
status of West Coast rockfishes, whether you operate a fishing vessel, are employed by a state or federal resource
agency or just buy seafood at the local store. If you fish, your responSibility lies with choosing to operate selective
fishing practices with low bycatch levels and negligible habitat impacts. Federal and state agencies must have strong
enough personal and political will to make the difficult decisions in favor of the long-term health and sustainability of
the resource. Consumers must demand to know how their seafood was caught, and how much bycatch and habitat
damage could have resulted from its capture in order to make appropriate, educated choices.
Declines in rockfishes have been observed directly by many, either through experience as commercial or sport fishers
or as scientific researchers. A quote from Phil Kline, a commercial fisherman, summarizes his fishing experience in
California: "Many fishing spots no longer have enough fish to support commercial effort, and overall the size of many
species has declined [Figure 1]." "Most demersal species are at very low levels. Bocaccio, yelloweye, and vermilion
rockfish have gone from supporting fisheries to incidental encounters only." Skip McMaster, also a California fisher-
man states in a letter to Pacific Fislling in March 1998, "1 believe that any informed person who does not think there is
Figure 1. Percent reduction In mean length from 1978·1988 for 11 species of rockfishes taken
from port samples of trawl vessels in six ports In California1
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a real stock problem has really got his/her head in the sand. Personally, I have seen a drastic decline of rockfish
steadily over the past 17 years."
Love et aI. in a 1998 report, describe rockfish declines in southern California in the follOWing quote: "From at least the ~
19505 through the late 19705, black-and-yellow, blue, gopher, and olive rockfishes, as well as young bocaccio, were
important components of the inshore rocky reef community of the southern California Bight. In particular, blue
rockfish and olive rockfish were among the dominant species over many reefs. However, since the early 1980s, most
species of rockfishes have nearly disappeared from the near-shore waters of the southern California Bight. On many
of the reefs that once held substantial numbers of these species, very few rockfish remain" (Love et al. 1998a).
What is the evidence for declines?
Concern for rockfish species has been voiced by fishers, managers, and scientists alike, and while the particular spe-
cies, amount of decline, and areas affected can be debated, there is no debating the question that a problem does
indeed exist. Serious exploitation of rockfish began in the late 19605 with removals by foreign vessels and continues
to the present with removals by the domestic fleet (SAFE 1997). Significant declines have been observed in bocaccio
rockfish populations, most likely as a result of variations in the marine environment, which can strongly affect the
survival of young fish, as well as overexploitation (Yoklavich 1998). These factors have conspired to reduce popula-
tion levels to the point that they are now listed on the IUCN's (World Conservation Union) Red List of "critically
endangered" species. The criteria for this listing require an 80 percent reduction in the population over the last ten
years or three generations (Baillie et al. 1996). Ralston (1998) estimates current levels of total and spawning biomass
for bocaccio to be at eight percent and six percent of historic apex levels respectively (Figures 1a and 1b). The most
recent stock assessment for bocaccio indicates their current level to be at two to four percent of historic levels (NMFS
1998 Triennial Survey Data). Substantial declines can be seen in the estimates of current total and spawning biomass
levels for black, yellowtail, widow, Pacific ocean perch, and canary rockfish (Ralston 1998) as well as others (Figure
la). In the 1998 National Marine Fisheries Service report to congress on the overfishing status of commercially fished
species the designation of yellowtail rockfish has changed from approaching an overfished condition to a stable sta-
tus. This rapid change in status for yellowtail rockfish is very indicative of the lack of data we have for many species
Figure 1a. Current levels of total and spawning biomass for six species of rockfish relative to historic (apex) levelsl
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Rockfishes contribute significantly to coastal economies and are fished by several different gear types. Exclusive of
Pacific whiting, the rockfish fishery represents the highest volume landings in the Pacific coast commercial ground-
fish fishery and they are caught in higher numbers than any other type of fish in the California, Oregon, and Washing-
ton sport fisheries. Rockfish catches were responsible for 40 percent of the revenue generated from groundfish land-
ings (whiting landings not included) in 1996, totaling over 32 million dollars (SAFE 1997). Trawl gear, hook-and-line
gear, and set nets are some of the gear utilized to fish for rockfishes, with the predominant gear being trawl, In 1997
trawl gear was responsible for 88 percent of the landings, hook-and-line gear for 11 percent, and set nets for approxi-
mately 1 percent.
Fishers have been speaking out about the problems. The declines have made some species harder to find, causing
people to have to search longer and harder to locate the fish. They point out huge amounts of regulatory-induced
discard resulting from the current management system, declines in species that are not being monitored and have
never been assessed, and the need for more research, funding, and cooperation between industry, science and man-
agement. They also speak of overcapitalization of the fishing fleet and the need to decrease capacity. This excess
capacity in the West Coast groundfish fleet has led to a situation where our ability to catch fish greatly exceeds the
amount of fish that can be caught on a sustainable basis. Too much fishing power and too many people are trying to
catch too few fish.
Some of the problem lies with the way rockfish are managed. Fishery managers commonly focus on managing one
species at a time, making the default assumption that this species lives in isolation from other species in the system
(Speer et al. 1997). However, many rockfish species COl. lonly occur in mixed-stock assemblages, which are a com-
bination of different species that can be caught together. The mathematical models used to describe rockfish stocks
were developed to describe a single species, not a mixed-stock assemblage. This inability to manage multi-species
assemblages has been a contributing factor in rockfish declines, which in some instances have led to serial depletion of
4'Jl\ species found in those assemblages. An example of this serial depletion can be seen in the gradual sequential declines
( of Pacific ocean perch, yellowtail and canary rockfish, widow rockfish, and now potentially several species managed
within the "remaining rockfish" category of the larger Sebastes complex (D. Gunderson UW pers. comm.). Of addi-
tional concern is the existence of a loophole in the Sustainable Fisheries Act allowing for the overexploitation of a
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weak stock to facilitate full exploitation of a healthy stock for the purpose of economic gain. The only protection that
can currently be awarded to the weaker species involves achieving an endangered species status.
The uncertainty factor goes further than the mathematical models; the overfishing status of many rockfish species is ~
virtually unknown. In a 1998 report to congress listing the overfishing status of 52 species of rockfishes and 2 species
of thomyheads, the National Marine Fisheries Service (NFMS) listed 83 percent (45 species) as having an unknown
status. Three rockfish species; bocaccio, canary rockfish, and Pacific ocean perch, and one species of thomyhead, the
shortspine thomyhead, were labeled as "approaching an overfished condition", while four other species; chilipepper
rockfish, shortbelly rockfish, yellowtail rockfish, widow rockfish, and longspine thomyheads were labeled as "not
approaching an overfished condition."
It is generally accepted that more research and better science are needed for rockfish, however, we will never be able
to answer all of the questions or address all of the uncertainties. For these reasons rockfish need be managed in a
precautionary manner. Taking a precautionary approach means erring on the side of caution and interpreting hints of
trouble as warnings that the resource needs protection (Speer et al. 1997). Uncertainty in fisheries science and comes
from many different areas. Little information on the status of many species, unpredictable environmental variables,
unknowns regarding relationships within the marine ecosystem, and natural population fluctuations are just a few.
These unknowns will never be completely solved. Precautionary management must become the rule, not the excep-
tion.
The following quote from a 1998 NOAA technical memorandum on utilizing the precautionary approach in the imple-
mentation of national standard one defines the concept and puts its use into the context of fisheries management.
liThe precautionary approach implements conservation measures even in the absence of scientific certainty that fish
stocks are being overexploited. In a fisheries context, the precautionary approach is receiving considerable attention
throughout the world primarily because the collapse of many fisheries resources is perceived to be due to the inability
to implement timely conservation measures without scientific proof of overfishing. Thus, the precautionary approach
is essentially a reversal of the "burden of proof" (NOAA 1998).
The problems of declining fish stocks are not limited to the Eastem Pacific; they are global in scale. The United
Nations Food and Agriculture Organization wamed recently that the demand for fish could exceed the world oceans ~
supply by 2010 if management of the resource does not improve. The number of fishers and fish farmers has more
than doubled in the past 25 years, increasing from 13 million in 1970 to 30 million in 1995 (FAD 1996). Eleven of the
world is 15 most important fishing areas and 60 percent of the major fish species are either fully utilized or in decline
(FAD 1996).
WHAT MUST BE DONE TO PROTECT ROCKFISHES? _
Priorities for management of West Coast rocl<fishes
The following are actions that must be taken if the future existence of West Coast rockfish species is to be secured in
perpetuity.
I. INCREASE BOrn TIlE QUALITY AND QUANTITY OF INFORlvlATION ON ALL COlvtMERCIALAND SPORT
FISHED ROCKFISH SPECIES, THEIR ASSOCIATED FISHERIES AND HABITAT.
Many species of rockfishes harvested in the commercial and recreational fisheries have never been assessed and
the total numbers caught are not tracked. At a minimum, biomass estimates and accurate numbers of removals
should exist for all rockfishes taken in these fisheries.
Habitat destruction is a threat to rockfish populations. Not only does healthy habitat provide structure for pro-
tection against predation, complex habitats foster niches that support a great diversity of organisms, some acting
as essential prey for the rockfish species covered in this report. "One of the greatest long-term threats to the
viability of commercial and recreational fisheries is the continuing loss of marine, estuarine, and other aquatic ~
habitats. Habitat considerations should receive increased attention for the conservation and management of fish-
ery resources in the United States" (Section 2 (a)(8) MSFCMA 1996).
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Habitat requirements for rockfishes are many and vary between species and life stages. Currently, all of the
essential fish habitat information in the "Essential Fish Habitat West Coast Groundfish Appendix" developed by
NMFS is classified as level one. This level contains the least amount of information of four possible levels. It
includes information only on "presence/absence distribution available for some or all portions of the geographic
range of the species" (NMFS 1998). Of immediate concern are the many species of unassessed rockfishes residing
in the nearshore area (sometimes defined as the area within a mile from shore). This area has experienced marked
increases in fishing pressure within recent years as a result of displaced effort from other declining fisheries as
well as increases in gear technology allowing for areas and habitats to be exploited that had previously func-
tioned as defacto reserves. Listed below are specific actions that would lead to an increase in data on and habitat
protection for West Coast rockfishes and their associated fisheries.
a. Require increased sorting of landed catches of rockfish to the species level. Lwnped market categories are
unacceptable and valuable data is lost.
b. Develop an assessment for nearshore rockfish species.
c. Perform an economic and biological analysis on the livefish fishery.
d. Develop gear performance standards in terms of the impact of fishing gear on habitat.
e. Investigate and develop an appropriate timeline for the implementation of marine refugia for habitat
protection.
f. Completely implement the Essential Fish Habitat (EFH) docwnent for West Coast groundfish
II. DEVELOP A MANDATORY WEST COAST OBSERVER PROGRAM.
The nwnbers utilized to calculate bycatch rates in West Coast groundfish fisheries are only estimates. Accurate
bycatch information is critical to managing a fishery in a sustainable and efficient manner. One effective mecha-
nism to get this data, utilized in other areas of the United States as well as the world, is on-board observers. The
West Coast groundfish fishery is in critical need of a mandatory fleet-wide observer program to account for
bycatch and allow for the implementation of certain incentive programs.
m. REDUCE TOTAL MORTALITY OF ROCKFISHES.
Because the current numbers utilized to estimate bycatch rates of West Coast rockfishes are only estimates, an
accurate picture of total removals (landings + discard) from the system does not exist. U actual bycatch nwnbers
are higher than the current estimates, then the amount of fish permitted to be caught and sold may be exceeding
the maximwn sustainable yield (MSY). This could contribut:: significantly to the decline of certain species of
rockfish. One way to approach this issue is to establish and enforce gear selectivity standards aimed at redUCing
the amount of bycatch in a fishery. Other actions taken could include:
a. Analysis and deviation from the year-round fishery/trip limit management problem as it relates to the
production of bycatch (trip limit management has been addressed by Pikitch et al. 1988 and found to result in
increased amounts of discard).
b. Development of incentive programs to facilitate bycatch reduction by rewarding vessels with lower bycatch
levels.
c. Analysis of gear selectivity and utilization of this analysis in the management process.
IV. REDUCE OVERALL EFFORT AND STOP OVERFISHING.
During the 1980s the West Coast groundfish fishery expanded from a relatively small fishery harvesting surplus
production to one with excess capacity and limited potential for long-term sustainability, which unfortunately,
continue to be the characteristics of the fishery today.
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Investments into greater horsepower, and larger boats and gear have been made consistently over time by people
hoping to equate this increase in capacity with more fish and greater economic returns. This has resulted in an
overcapitalized fleet, requiring operating costs to increase as people struggle to catch enough fish to make boat
payments on more technologically advanced boats, gear, etc. What this translates into is more stress placed on
the resource to fulfill the needs of the invesbnents made and the growing number of people participating in the
fishery. Management changes such as those listed below would begin to address the excess effort and overfish-
ing problems existing in the fishery for West Coast rockfishes.
a. Assign separate Allowable Biological Catches (ABC) and Harvest Guidelines (HG) to the nearshore, slope,
and shelf rockfish complexes.
b. Apply recommended ABCs where they already exist to species in the categories of "other rockfish" and
"remaining rockfish". In cases where a recommended ABC does not exist further investigation is necessary.
c. The issues of fleet reduction and re-evaluation of the current limited entry program need to be seriously
investigated for the fishery on West Coast rockfishes.
d. Mechanisms must be developed to facilitate the management of mixed-species assemblages, more in-line with
the concept of "weak stock" management, where the weaker stocks are protected to some degree instead of
overexploited.
e. Identify the appropriate level of effort and technology for the fishery on West Coast rockfishes.
f. Quantify the economic losses to communities as a result of losses in fishing opportunity or changes in man-
agement and regulations over the years. This data is critical background information that will allow for edu-
cated decisions regarding the short versus long-term economic losses/gains associated with management
decisions such as annual harvest levels
g. Challenge and develop alternatives to the current harvest policy. Analysis has shown that the current level of
exploitation is too aggressive for many rockfish species. ~
h. Develop a conservative and appropriate default harvest policy for commercially fished rockfish species for
which we have little or no information.
i. Manage stocks identified to be in decline in an appropriate manner. Allowing overfished species to continue
to be taken and landed or discarded as bycatch in order to allow access to other species is an unacceptable
method of management.
j. Develop reporting mechanisms for bycatch levels and stock levels by area for the commercial and sport
fishing fleets.
k. Develop mechanisms for data collection based on where rockfish species are caught rather than landed. This
will allow for the development of area specific management.
V. IN THE FACE OF UNCERTAINTY UTILIZE PRECAUfIONARY MANAGEMENT.
The need for precautionary management is immediate and critical. The luxury of time no longer exists for
developing new ways of management and increased data collection for some rockfish species. In the face of this
ever-present uncertainty, the Council, NMFS, all management entities, and the fishing industry must begin to
utilize the precautionary approach in the management of West Coast rockfish stocks. It is intuitive in the face of
doubt to err on the side of caution. Tune and time again federal and state management entities have gambled with
the health of the rockfish resource and erred on the side of risk. Actions representing the precautionary approach
to fisheries management include the following.
a. Set standards for impacts of gear on habitat as well as gear selectivity.
b. Minimize bycatch through the use of more selective gear.
c. Protect and restore essential habitat.
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d. Place a cap on both fishing capacity and total fishing catch rate.
This report is meant to take a proactive approach for the purpose of preventing further rockfish declines by
providing an educational tool and background information to those interested and willing to become integral
voices in the management process for these species. It will hopefully provide the catalyst for numerous conversa-
tions between the many and diverse factions of people interested and concerned for this public resource, and-
these conversations will begin to move the management process in the direction of better stewardship and actions
resulting in the development of sustainable fisheries.
BLACKGILL ROCKFISH
CHINA ROCKFISH
COWCOD ROCKFISH
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WHAT ARE ROCI<FISHES? _
11U'ee genera under the family Scorpaenidae are represented in the commercial fisheries off the West Coast. One
genus Scorpaena, the scorpionfishes, forms only a small fishery off southern California and will not be dealt with here.
The thornyheads, genus Sebastoloblls, included in this report, are occasionally referred to as rockfish. However, the
genus of this family most commonly referred to as rockfish is Sebastes, and is a very diverse group. See Table 1 for a
listing of West Coast rockfishes and thornyheads (Love et a1. 1998b). The word "Sebastes" comes from the Greek
word "sebastos" meaning "magnificent" (Grant et al. 1996). The biomass and stock status of only eight of these has
ever been fully assessed (Rogers et. a1. 1996).
Rockfishes are characterized by primitive viviparity (Wourms 1991). Fertilization is intemal and the female retains
the eggs until they hatch, then gives birth to live young. Although the females of many species only produce a single
brood annually, some produce multiple broods (Haldorson and Love 1991). There is evidence for the occurrence of
multiple matings by males, and the sperm can be retained and survive in the ovaries of the female possibly for many
months, usually resulting in a period of about one month between fertilization and parturition (release of the young)
(Echeverria 1987). The duration of the larval period for rockfish lasts about a month and is followed by metamorpho-
sis into the pelagic juvenile stage, the duration of varies, but averages three to six months. It is during the larval and
juvenile stages that year-elass strength is determined (Ralston and Howard 1995). Rockfish are characterized by
relative longevity; the age of one specimen of rougheye rockfish was estimated at over 147 years (Grant et a1. 1996).
Longevity estimates can be found in Table 2.
Table 1. Rockfish species (family: Scorpaenidae) found In the northeast Pacific'
Sebastes a/eutianus Rougheye rockfish Sebastes me/anops Black rockfish
Sebastes a/utus Pacific ocean perch Sebastes me/anosema Semaphore rockfish
Sebastes atrovirens Kelp rockfish Sebastes me/anostomus Blackgill rockfish
Sebastes auricu/atus Brown rockfish Sebastes miniatus Vermillion rockfish
Sebastes aurora Aurora rockfish Sebastes mystlnus Blue rockfish
Sebastes babCOcki Redbanded rockfish Sebastes nebu/osus China rockfish
Sebastes borealis Shortraker rockfish Sebastes nigrocinctus Tiger rockfish
Sebastes brevispinis Silvergray rockfish Sebastes ovalis Speckled rockfish
Sebastes camatus Gopher rockfish Sebastes paucispinls Bocaccio
Sebastes caurinus Copper rockfish Sebastes philllpsi Chameleon rockfish
Sebastes ch/orostictus Greenspotted rockfish Sebastes pinniger Canary rockfish
Sebastes chrysomelas Black-and·yellow rockfish Sebastes polyspinis Northern rockfish
Sebastes cillatus Dusky rockfish Sebastes pronger Redstripe rockfish
Sebastes constel/atus Starry rockfish Sebastes rastrel/iger Grass rOCkfish
Sebastes cramen Darkblotched rockfish Sebastes reedl Yellowmouth rockfish
Sebastes dal/I Calico rockfish Sebastes rosaceus Rosy rockfish
Sebastes diploproa Splitnose rockfish Sebastes rosenblatti Greenblotched rockfish
Sebastes elongatus Greenstriped rockfish Sebastes ruberr/mus Yelloweye rockfish
Sebastes emphaeus Puget Sound rockfish Sebastes rubrivlnctus Flag rockfish
Sebastes ensifer Swordspine rockfish Sebastes rufinanus Dwarf·red rockfish
Sebastes entome/as Widow rockfish Sebastes rufus Bank rockfish
Sebastes eos Pink rocktish Sebastes saxico/a Stripetail rockfish
Sebastes Ilavidus Yellowtail rockfish Sebastes semicinctus Hallbanded rockfish
Sebastes gilli Bronzesponed rockfish Sebastes serranoides Olive rockfish
Sebastes glaucus Gray rockfish Sebastes serriceps Treetish
Sebastes goode; Chilipepper Sebastes s;mulator Pinkrose rockfish
Sebastes helvomacu/atus Rosethom rockfish Sebastes umbrosus Honeycomb rockfish
Sebastes hopkinsi Squarespot rockfish Sebastes varlegatus Harlequin rockfish
Sebastes jordan; Shortbelly rockfish Sebastes wilsoni Pygmy rockfish
Sebastes lentlginosus Freckled rockfish Sebastes zacentrus Sharpchin rockfish
Sebastes levis Cowcod Sebastolobus alascanus Shortspine thornyhead
Sebastes macdonaldl Mexican rockfish Sebastolobus alt/velis Longspine thornyhead
Sebastes maliger Quillback rockfish Sebastolobus macrochlr Broadbandedthomyhead
1Love. M.S.• L. Thorsteinson. C.W. Mecklenburg. and T.A. Mecklenburg. 1998
A checklist ot marine and estuarine fishes ot the nonheast Pacific. from Alaska 10 Baja California. In Prep
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Table 2. Range, Longevity, and Spawning season for Eastern Pacific Rockfishes
Species Range1 Longevity1 Spawning season'
Aurora rockfish West of Langara Is. BC to Isla ? ES/LS
cedros, central Baja CA
Bank rockfish Central WA 47004' N to central Baja ? ES/LS/LW
CA and Isla Guadalupe
Black rockfish Amchitka I.. Aleutian Is. To >20 ESIEW/LW
Huntington Beach. southem CA
Black-and-yellow rockfish Eureka, norlhem CA to Isla Natividad, >15 ESiLS
central Baja CA
Blackgill rockfish WA to Punta Agreojos, southem Baja ? ES/LSILW
CA occas, ES/EW
Blue rockfish Eastem Gulf of AK (Sitka) to Punta ? LW
Branda, northem Baja CA
Bocaccio Stepovak Bay, AK Peninsula to Punta 40-601 ES/LS/ESuiLF
Blanca, central Baja CA EWILW
Broadbandedthornyhead Japan and Okhotsk Sea to Bering Sea ? ?
and A1eutain Is,
Bronzespotted rockfish Monterey Bay, Central CA 10 Ensenada 1 ?
northemCA
Brown rockfish Northem Gulf of AI< to Bahia San > 18 ES/LS/ESulLW
Hipolito, central Baja CA
Calico rockfish San Francisco, northem CA to Bahia ? ESILSILW
de Sebastain VIZcaino centJal Baja CA
Canary rockfish Westem Gulf of AK to cabo Colonel, 60-75 ESiEW/LW
northem Baja CA
Chameleon rockfish PI. SI. George, northern CA, 41 0 34'N ? ?
to Newport Beach, southern CA
Chilipepper Queen Charlone Sound, 8C to Bahia ~27 ES/EF/LF/EW/LW
Magdalena, southem Baja CA
China rockfish Northem Gulf of AK to Redondo Beach ? ES/LS/ESulLW
and San Miguel Is., southern CA occas. LSu
Copper rockfish Northern Gulf of AK to Islas San Benito, 55 ES/LSlEsu
central Baja CA
Cowcod Oft Newport OR 10 Ranger Bank, central ? E'N
Baja CA and Isla Guadalupe
Darkblotched rockfish Bering Sea to near Santa catalina Is., >66 ES/LW
southemCA
Dusky rockfish Bering Sea and Aleutian Is. to off ? ?
Columbia river 46 ~8'N
Dwarf-red rockfish san Clemente Is., southem CA ? ?
Flag rockfish San Francisco, northem CA to San >18 ES/LS/ESuiLSu
Quintin, northern Baja CA
Freckled rockfish Pt. Conception, central CA, 340 36'N 1 ?
to central Baja CA
Gopher rockfish Eureka, northem CA to San Roque, >30 ES/LS/LW
central Baja CA
Grass rockfish Yaquina Bay, OR to Bahia Playa Maria, ? EW/LW
central Baja CA
Gray rockfish Japan. OI<holsk Sea to AK Bering Sea ? ?
north of Atka I.
1
ES=Early Spring, LS=Late Spring, ESu=EarJy Summer, LSu=Late Summer, EF=Early Fall, LF=Late Fall,
EW=Early WinJer, LW=Late Winter
1 Love et a!. 1998
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Table 2. Con't
Species Range' Longevity' Spawning season
'
Greenblotched rockfish Pt. Delgada, northern CA, 40' 04'N >50 ESILSlESulLW
to Ranger Bank, central Baja CA
Green.potted rockfish Copalis Head, WA 10 Isla Cadros, >20 ESlLSlESuiLSu
central Baja CA oeeas, EF
Greenstrlped rockfish Westem Gulf of AI< to Isla Cadros, 37 ESlLS/ESulLW
central Baja CA
Halfbanded rockfish NOl1hem WA, 47' 33'N 10 Bahia de ? ?
Sebastian Vizcaino, central Baj~ CA
Harlequin rockfish Bowers Bank. Aleutian Is, and Bering ? ?
Sea to 95 km SW of Newport OR
Honeycomb rockfish Pt. Pinos, central CA 10 Punta San ? ES/LS/ESulLW
Juacino, south-eentral Baja CA
Kelp rockfish Tmber Cove, northern CA to Punta San 20 ES/LSlESulLSuI
Pablo, central Baja CA LW
Longsplne thomyhead Eastem Aleutian Is.; Gulf of AK to Cabo
-45 ES/LW
san Lucas. southem Baja CA
Mexican rockfish Pt. Sur, central CA 10 Southem Baja CA ? ESILS
and cenlral Gulf of CA
Northern rockfish Eastem Kamchatka Peninsula, E Bering 25 ?
Sea and Aleutian Is.• to northern Be
Olive rockfish Southem OR to Islas San Benito central 25 EWILW
BajaCA
Pacific ocean perch Japan and Bering sea and Aleutian Is,to
-90 ESlLW
central Baja CA; common OR northward occas. EW
Pink rockfish Central OR, 44' 33'N 10 Bahia de ? ?
Sebastian Vizcaino, southern Baja CA
Pinkrose rockfish Punta Gorda, northem CA 40 °11' N ? ?
to Isla Guadalupe, BajaCA
Puget Sound rockfish Prince William Sound, northem Gulf of ? ?
AI< to northem CA
Pygmy rockfish Nothem Gulf of AK to Cortes Bank, ? ?
southemCA
QuJllback rockfish Gulf of AI< to Anacapa Passage, >32 LSlESu
southemCA aeeas, ES
Redbanded rockfish Bering sea and Aleutian Is. 10 San Diego ? ES/LS
southemCA
Redstripe rockfish Southeastem Bering Sea and Aleutian ? ESlLSlESuiLSuI
Is. to at least southem Baja CA EF
Rosethom rockfish Weslem Gulf of AI< to central Baja CA >10 LSlESu
Rosy rockfish Strait of Juan de Fuca, WA to Bahia >13 ES/lSlESulLSuI
Tortugas, central Baja CA EF/LW
Rougheyerockflsh Japan, Kamchatka Peninsula Bering 140 ES
Sea, Aleutian Is. 10 San Diego So. CA
Semaphore rockfish Central OR to cenlral Baja CA ? ?
Sharpchln rockfish Aleutian Is. to San Diego. soulhem CA ? ESlLS/ESulLW
Shortbelly rockfish Northem Gulf of AI<; southam BC 10 -10 ES/LW
southem Baja CA oceas. LS/EW
1 ES=Early Spring, LS=Lale Spring, ESu=Early Summer, LSu=Late Summer, EF=Early Fall, LF=Late Fall,
EW=Early Winter, LW=Late Winter
1 Love et al. 1998
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Species Range' Longevity' Spawning season'
Shortraker rockfish Japan, OW\otsk sea. SE t<arncha1I<a, 120 ?
Russia. Bering sea and Aleutian Is. to
Pt. Conception, CA
Shortsplne thornyhead Bering Sea and Aleutian Is. to Isla -150 ESIlW
Cedros, central Baja CA
Silvergray rockfish Westem and Eastem Bering Sea to 7 LSJESulLSu
Bahia de sebastian VLnCaino, Baja CA
Speckled rockfish Northem WA, 47" 38'N to Cabo >37 ESJLSJLF/EWILW
Colonet northem Baja CA
SpJltnose rockfish Northem Gulf of AI( to Isla cedrcs, 847 LS/LF/EW
central Baja CA
Squarespot rockflsh SOuthem OR to central Baja CA and -19 ESIlSILW
Isla Gua!laJupe
Starry rockflsh Cordell Bank, northern CA to Thetis 28 ES/LSJESulLW
Bank. soulhem Baja CA
Strlpetall rockfish East Gulf of AI( to Bahia de Sebastian >4 ESlLW
Vizcaino. central Baja CA
Swordsplne rockfish san Francisco. northem CA to Ranger 7 ?
Bank, cenlJal Baja CA
Tiger rockfish Northem Gulf of AI( to Tanner-eortes ? ES
Banks. southern CA
Treeflsh san Francisco, northem CA to Isla ? LW
Cedros, central Baja CA
Vermfllion rockflsh laikof Bay, Montague I. Prince William -25 EFILF
Sound, AI< to Islas san Bonno, Baja CA
Widow rockfish Westem Gulf of AK to Bahia de Todos 28 ES/LW
SanlOS, Northern CA
Yelloweye rockfish Umnak I. and Unalaska I., Aleutian Is. 118 ES/LS/ESu/LSu
to Ensanada. northern Baja CA
Yellowmouth rockfish SoU1heastem AI( to near San Francisco, 34 ES/LSIESu
northemCA
Yellowtail rockfish Eastem Aleutian Is. to san Diego. 64 ES/LSIEWILW
southemCA oeeas. ESu
1 ES=Early Spring, LS=l.ate Spring. ESu=Early Summer, LSu=l.ate Summer, EF=Early Fall. LF=l.ale Fall.
EW=Early Winter. I.W=Late Winter
1 Love et al. 1998
Sebastoloblls, is a second important genus within the family Scorpaenidae. These are the "thomyheads," represented
by three species along the West Coast, the longspine and shortspine thomyheads, which are commercially fished, and
the broadbanded thornyhead, which is relatively rare (Love et al. 1998b). Thornyheads are oviparous, meaning the
eggs are released and hatch outside the body of the female. Females exhibit multiple spawnings. It is assumed
fertilization is intemal (1. Butler 5WFSC pers comm.). Females release pelagic, bitobed gelatinous hollow egg masses,
which can sometimes be seen floating at the surface. After hatching, juvenile short and longspine thomyheads spend
14·20 months in the water column before transforming and settling to a benthic environment (NMFS 1998). Both
species are long-lived with estimates for longspines of up to 45 years and shortspines of up to 158 years (Rogers et ai.
1997).
In general, sexual dimorphism occurs commonly among rockfish with females growing larger than males (Pearson
and Ralston 1990). Length at maturity increases at higher latitudes and is probably due to delayed maturation. It has
been suggested that sexual size dimorphism may result in a selective advantage if fecundity is related to size of
females but not males for the species. MaximiZing reproduction is best accomplished by females through increased
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size, while for males it is maximized by early onset of sexual maturity, so that energy is expended on reproduction
rather than growth. (pearson and Ralston 1990). The life history model that appears to fit rockfishes the best dictates
that ifjuvenile mortality increases relative to adult mortality, then the optimumsize of maturity increases. Conversely,
if adult mortality increases relative to juveniles, the size at maturity should decrease (Haldorson and love 1991). ~
Growth, maturity, and fecundity, which are interrelated life history parameters, can be influenced by external condi-
tions such as temperature, abundance of prey, and predation. Observing a shift in either age or size at maturity can be
an indication of a change in the density of the population. The reproductive strategy of Sebastes reflects K-type
characteristics, which include later maturity, slower growth rates, and some amount of parental care. This strategy
allows rockfish to minimize the effects of a poor reproductive year. However, the late age at maturity, as seen in
rockfish, potentially can be a disadvantage for a heavily fished K-type species. The advantage of late maturity and a
long life-span, which normally would allow for the occurrence of many reproductive seasons, must be balanced
against the size of the spawning population in the formulation of a safe level of harvest (Escheverria 1987).
Ocean current systems and larger oceanographic regimes can have a strong impact on the overall health of rockfish
stocks and the strength of individual year-classes. The oceanographic regime off southern California including tem-
perature, upwelling, and offshore transport, appears to undergo long-term cycles. The waters of the southern Califor-
nia Bight began warming in the late 1970s and have remained warmer than the previous four decades. During fall
and winter, the 1997 El Nino warmed the waters off the coast of California to their highest temperatures in 40 years,
and scientists from the Scripps Institution of Oceanography reported in 1995 that within this 4o-year time period, the
ocean temperature off the coast of San Diego had warmed by 0.8 degrees Celsius. They also reported that zooplank-
ton biomass had declined by 70 percent during the preceding two decades (McGinn 1998). These conditions can
potentially impact rockfish populations by limiting the amount of upwelling and consequently decreasing part of
their food supply, the associated zooplankton biomass. Long-term declines in local recruitment and population den-
sity of shallow-water rockfishes are described by Ralston and Pearson (1997), and Love et al. (1991), as occurring
simultaneously at sites tens of kilometers apart and corresponding with El Nino events.
While there is a general understanding that many species of juvenile rockfishes move into deeper water as they age,
and that seasonal movements appear to be related to changes in water temperature and turbulence, there has been
proportionately very little attention paid to the juvenile period of rockfishes in general, and especially those dwelling
in deeper water (> 4Om) (Love et al. 1991, Singer 1985). Understanding the recruibnent process that occurs from the .~
pelagic larval stage to the substrate dependent juvenile stage is critical to understanding how local populations are
replenished (Love et al. 1991) and, therefore, how they should be managed.
What characteristics of rockfishes predispose them to
overfishing vulnerability?
1. Low mobility of adults.
2. Extreme longevity of some (rougheye rockfish can live up to 147 years).
3. low natural mortality (M generally less than 0.15).
4. Aggregation in multispecies complexes. Rockfish tend to aggregate with other species which makes singling out a
species for capture sometimes an impossible task. This especially becomes a problem when the species aggregat-
ing differ markedly in life history traits such as maximum age and natural mortality rate.
5. Fecundity increases with age. Not only do rockfish continue to reproduce as they age, evidence exists to show that
older females actually produce more young. Seventy-seven percent of total widow rockfISh spawning output
comes from age 10+ females (Ralston and Pearson 1997).
6. Infrequent recruitment success.
7. Comparatively low productivity/biomass.
8. Specific habitat requirements varying with age and species.
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The characteristics of being long-lived and slow growing predispose rockfishes, according to fisheries scientists, to
being unable to indefinitely support large sustained removals. The traits of rockfishes of long life and slow growth in
combination with their viviparity (live-bearing) and increased fecundity as they age may have evolved to allow them
to deal with environmental variability. In other words, rockfishes ability to live a long time and produce more young
as they age increases the odds that they will be able to "wait out" poor environmental conditions and/or perhaps
produce enough young that the probnbility is good that a few will survive.
How do the characteristics of long-life, slow growth, low natural mortality, etc. relate to the fact that many of the older
rockfishes have already been removed from populations and the current oceanographic regime of warmer water does
not favor good recruitment levels for rockfishes? The loss of highly fecund, older fishes can result in declines in
recruitment. This conclusion is borne out by the results of ten years of SWFSC midwater trawl recruitment surveys (5.
Ralston SWFSC pees. comm.). Trends in recruitment for nine rockfish species can be seen in Figures 2-10.
Figure 2. Strength of the pelagic Juvenife state of squarespot rockfish surveyed off central California'
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Figure 5. SlnIngth of the pelagic Juvenilo stato of chilipeppor rockfish
surveyed off contral CalifornIa'
Figure 6. SlnIngth of the pelagic juvenile state of black rockfish
surveyed off central california'
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Figure 7. SlnIngth of the pelagic Juvenile state of canary rockfIsh
surveyed off central California'
Figure 8. Strongth of the pelagic Juvenile state of strIpotall rockfish
surveyed off central California'
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Figure 9. Strength of the pelagic Juvenile stato of bluo rockfish
surveyed off central Callfornle'
Figure 10. Strength of the pelagic juvenile stat9 of shorlbolly rockfish
surveyed off central California'
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The characteristic of slow growth can be detrimental to a species in relation to its exploitation in a commercial fishery.
The life history characteristics of slow growth and late sexual maturation predispose rockfishes to recruitment over-
fishing. This happens when fishes are caught before they reach sexual maturity, and can be especially problematic for
rockfishes because mature and immature fishes can be similar in size enough to make them vulnerable to the same
fishing gear.
Feeding and Trophic Interactions
BLACK ROCKFISH
Black rockfish
This species primarily feeds in the water column during the day or
at twilight. Off Oregon their principal prey is anchovies and smelt
and such zooplankton as salps and mysids. Off central California,
their diet consists ofcopepods and zoea as larvae and juvenile rock-
fishes, copepods and amphipods as adults. Black rockfish are
known to be preyed on by yelloweye rockfish and lingcod.
In addition to changing habitats as they mature, rockfish species change their diets. This may be due to the changes in
habitat, size, and/or metabolism (Singer 1985). Juvenile Sebastes are primarily diurnal (daytime) feeders (Singer
1985), and rely heavily on crustaceans in their diet, shifting to larger crustaceans and fish as they grow (Love et al.
1991). Many species that feed in the water column as juveniles also feed in the water column as adults (Singer 1985).
Information on the feeding and tropic interaction for the majority of rockfish species on the West Coast (including
those listed below) can be found in the Essential Fish Habitat WestCoastGround-
fish Appendix (NMFS 1998). This discussion will be limited to detailed
information on eight commonly fished species.
Bocaccio
Bocaccio are nocturnal feeders supposedly locating their prey by
sight. Their diet is composed of organisms such as diatoms and
dinoflagellates as larvae, copepods and euphausids as juveniles.
They are in competition for both food and habitat resources with
chilipepper, widow, yellowtail, and other rockfishes.
Pacific ocean perch (POP)
Larval POP eat small zooplankton, while small juveniles feed on
copepods and large juveniles on euphausids. Feeding for adults in
less than 150m of water occurs diurnally, while those at greater CHllIPEPPER
depths move to the surface to feed at dawn and dusk. Prey for
adults include crustaceans such as euphausids and sergestid shrimp, as well as small fish such as lantemfish (D.
Gunderson pers. comm.). It is thought that immature fish feed throughout the year while adults primarily feed April-
August. Predators of POP include sahlefish and Pacific halibut.
Canan) rockfish
Feeding of this species has been shown to increase during periods
of spring-summer upwelling, and during this time euphausids are
the dominant prey in their diet. Although they primarily prey on
planktonic organisms such as krill, they occasionally have been
known to feed on fishes.
Chilipepper rockfish
Adult chilipepper are primarily piscivorous, feeding on anchovies,
lanternfishes, and young whiting. However they have been known
to feed on large euphausids as well. Larval and juvenile chilipepper
are considered opportunistic feeders preying on all life stages of
copepods and euphausids. Interactions occur with widow rock-
fish. Juvenile chilipepper compete for food with juvenile bocaccio,
yellowtail rockfish, and shortbelly rockfISh.
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Shortspine thornyhead (SST)
SST are benthic sit-and-wait predators remaining motionless on the
bottom for extended periods of time. They feed on a variety of
invertebrates such as shrimps, crabs, and amphipods as well as
fishes and worms. Longspine thomyheads are commonly found in
SST stomachs. Cannibalism of newly-settled juveniles is impor-
tant in the life history of thomyheads.
Widow rockfish
These animals primarily feed in the water column, pursuing nek-
tonic prey and probably hunting by sight. They feed in the upper
levels at night and in deeper water during the day. Juveniles are
opportunistic feeders on various life stages of calanoid copepods
and sub-adult euphausids. Adult feeding is most intense in the
spring after spawning, and prey consists mostly of salps. Fishes
become more prominent in the diet during the fall. In the winter
their prey consists of sergestid shrimps.
Yellowtail rockfish
Yellowtail rockfish are primarily pelagic feeders, but are known to
be opportunistic and occasionally prey on benthic animals as well.
Most feeding occurs during the night or early morning hours and
is on such fishes as small whiting, Pacific herring, smelt, anchovies,
and lantemfishes as well as squid, euphausids, and other plank-
tonic organisms for both juveniles and adults.
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YELLOWTAIL
HABITAT _
Healthy habitat is critical to healthy fish populations. Not only does it provide structure for protection against preda-
tion, complex habitats foster niches that support a great diversity of organisms, some acting as essential prey for the
rockfish species covered in this report.
Many conunercially fished West Coast rockfish species and their prey rely heavily on healthy nearshore habitats such
as shallow bays, and nearshore rocky areas at various stages of their lives (Table 3/Appendix 3). Habitats such as
shallow bays are a critical link in the reproductive cycle for many species as they are utilized as nursery areas. The
young benefit from the naturally high food concentrations in these areas and the shelter the vegetation and shallows
provide. These are the areas most directly influenced by human development and pollution because of their proxim-
ity to human populations; therefore, these are the areas that require some of our most diligent attention and protec-
tion. It has been estimated that at least half of the wetlands in Oregon and Washington and about 90 percent of
Califomiai's wetlands have already been lost to diking, filling, and development (PSMFC). The nearshore environ-
ment where estuaries, shallow bays and nearshore rocky areas are found are often impacted heavily by polluted
runoff from adjacent cities, including oil leaking into storm sewers and fertilizers and pesticides running off farm and
commercial timber land. Currently 2.5 billion people, 40 percent of the world's population, live within 100 km of the
coast, and in the next 30 years that figure is estimated to rise to 6.3 billion (McGinn 1998). An estimated 80-90 percent
of the global commercial catch is taken within 320 km of shore (McGinn 1998). Understandably, this nearshore region
is thought to have some of the highest rates of biological diversity and the richest fishing areas on the planet, although
it is also one of the most susceptible to human impact. It is intuitive that for a system to work properly, all of its parts
must be intact. Habitat is one of the "parts" of a healthy marine ecosystem and must be kept healthy and intact for the
system to function as it should.
The Sustainable Fisheries Act and Habitat
Rockfish have specific habitat requirements that vary depending on species and life stage. Fisheries management has
long proceeded largely unresponsive to that critical reality. Now that approach to management must change. In 1996,
federal law governing fisheries management, the Fishery Conservation and Management Act of 1976 ("Magnuson
Act"), underwent a major overhaul. The amendments, termed the Sustainable Fisheries Act (SFA), identified fish
habitat as critical to healthy fish stocks and sustainable fisheries. Congress declared: "One of the greatest long-term
threats to the viability of commercial and recreational fisheries is the continuing loss of marine, estuarine, and other
aquatic habitats. Habitat considerations should receive increased attention for the conservation and management of
fishery resources of the United States." The SFA launched a program to promote the protection of Essential Fish
Habitat (EFH). Regional fishery management councils must develop recommendations to NFMS describing EFH for
all species under their management. The documents for West Coast groundfish EFH include all species of rockfish
managed by the Council.
Essential Fish Habitat is defined by the SFA as " those waters and substrate necessary for spawning, breeding, feeding,
or growth to maturity." The Pacific Fishery Management Council (PFMC/Council) is required to amend its Fishery
Management Plan (FMP) for groundfish, including rockfish, and identify EFH for all species. The PFMC must also
identify threats from fishing and nonfishing activities that could adversely affect EFH. This means any activity that
reduces the quality or quantity of EFH. The amendment also must include actions the Council could take to avoid,
minimize, or compensate for the impacts of those threats and must be completed by October 1998 (see Table 4). The
current version of these amendments, put forth by the Pacific Fishery Management does, not comply with mandates
in the Sustainable Fisheries Act due to the lack of identifiable management measures for the protection of EFH. In
order to comply with the Act, the groundfish Fishery Management Plan (FMP) must be amended to include specific
and identifiable management measures that will minimize, to the extent practicable, adverse effects of fishing gear
and fishing practices on EFH as well as specific actions encouraging conservation of EFH.
The vast diversity and abundance of habitat utilized by rockfish (as well as other groundfish species) was organized
into "composite EFHs" in the West Coast EFH document. These are: estuarine, rocky shelf, non-rocky shelt canyon,
continental slope/basin, neritic zone, and oceanic zone. Various species of rockfish inhabit a variety of these habitats
throughout stages in their life histories (see Table 3/Appedix 3). We currently do not have the knowledge of rockfish
habitat required to quantify how much unimpacted habitat currently exists or how much is necessary to maintain
healthy rockfish populations (NMFS 1998).
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Table 4. Threats to Essential Fish Habitat as defined in the 1998 NMFS grounfish EFH document
Threats to EFH include:
Alteration of substrate by means of the act of fishing or fishing gear or non-fishing activities
which includes physical, chemical, or biological alterations of the substrate and loss of, or injury to,
benthic organisms, prey species. and their habitat, and other components of the ecosystem.
Fishing Threats
The Council Is responsible to prevent, mitigate, or minimize the adverse effects from fishing on EFH.
Management options for dealing with these threats include, but are not limited to:
1. Fishing gear restrictions
- Seasonal and area restrictions on specified gear
- Gear modifications
- Prohibiting the use of chemicals and explosives
- Prohibiting anchoring or setting gear in sensitive areas
- Prohibiting the use of fishing gear that causes significant physical damage to EFH
2. Time/Area Closures
- Closing areas to all fishing or specific gear types during spawning, migration. foraging. and nursery
activities
- Designating zones for use as marine protected areas to limit adverse effects of fishing practices on
certain vulnerable or rare areas/speciesllife history stages
3. Harvest Umits
- Umiting the take of certain species that provide habitat for other species assemblages or communities
- Umiting the take of prey species
Non-fishing Threats
If a proposed activity appears to have the potential to Impact EFH, an EFH assessment will need to be
undertaken by the action agency to determine whether the activity proposed will impose an adverse
Impact on quality or quantity of the habitat Involved.
These activities include, but are not limited to:
1. Dredging
2. Dredge material dispossVfills
3. OiVgas exploration/production
4. Water intake structures
5. Aquaculture
6. Wastewater discharge
7. Discharge of oil or release of hazardous substances
8. Fish enhancement structures
9. Coastal development impacts
10. Introduction of exotic species
11. Agricultural practices
12. Large woody debris removal
13. Commercial resource harvestina
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All EFH information for rockfish in the "Essential Fish Habitat West Coast Groundfish Appendix" developed by
NFMS is classified as level one. This level contains the least amount of information of four possible levels. It includes
information only on: "Presence/absence distribution available for some or all portions of the geographic range of the
(I1l"!'\ species" (NMFS 1998). An increase in both the quality and quantity of habitat data for West Coast rockfish is essential.
r, This data could be incorporated into the management system through stock assessments, by creating a habitat inven-
tory, and applying increased levels of habitat knowledge to the design and evaluation of marine refugia.
Habitat Impact and Alteration
Marine habitat diversity can be impacted and altered through the scraping, shearing, and crushing effects of fishing
gear. Alteration of habitat by fishing activities is perhaps the least understood of environmental effects of fishing
(Committee on Fisheries, Ocean Studies Board National Research Council 1994). This is indeed a contentious issue
between the various factions involved in the fisheries for West Coast rockfishes. Partly because, while there is evi-
dence that some of the research done on the issue of fishing gear impact on habitat in other areas can be applied to
West Coast fisheries, the need for site specific data is critical.
The physical impacts of trawl gear can include plowing and scraping of the sea floor, penetrating the substrate to a
depth of 30 em in some instances, and resuspension of the sediment (PFMC 1998). The impacts of this "crushing and
scraping" may include compaction of the sea floor, the removal and/or crushing of benthic organisms, alteration of
the substrate by overturning rocks etc, and reducing the complexity of the habitat by crushing and redistributing
rockpiles and other sources of structure. It is currently estimated that all of the ocean's continental shelves are trawled
at least once every two years and some areas impacted several times a season (McGinn 1998). Longline gear also has
the ability to impact bottom habitats. This gear type has been observed shearing marine plants, corals and sessile
organisms from the bottom. Scientists in southeast Alaska made this observation of longline gear from a submersible;
"Setline gear often lies slack on the sea-floor and meanders considerably along the bottom. During the retrieval
process the line sweeps the bottom for considerable distances before lifting off the bottom. It snags whatever objects
are in its pllth, including rocks and corals. Smaller rocks are upended, hard corals are broken, and soft corals appear
unaffected by the passing line."(PFMC 1998.) Although very little research has been done on the effect of pot and trap
gear, it is thought that pot gear may crush organisms as it settles and longlined pots may act much like standard
longline gear and snag benthic animals during its retrieval (PFMC 1998).
Little work has been done on the effect of fishing gear on habitat on the West Coast. Consequently, resource manag-
ers, scientists, and conservationists find themselves struggling to prove that different types of fishing gear damage
habitat, while users of the gear enjoy a presumption that it causes no harm. The management process is thus reactive
instead of proactive. Managers wait to try to protect habitat until the damage has been done and can be "proven."
Evaluation is needed of both the immediate economic loss resulting from imposed gear restrictions and the long-term
economic loss due Lo damage to the ecosystem and length of recovery time resulting from unrestricted gear use.
Consideration is due both interests, but the near-term economic values can no longer be given precedence; the ur-
gency of the declining fisheries will no longer permit that approach to management.
Skip McMaster, a commercial fisherman of 17 years, in a letter to Pacific Fishing magazine identified steps that must be
taken to facilitate the recovery of declining rockfish stocks. Considering habitat destruction by fishing gear in terms of
a human community, he emphasized the need to "address habitat destruction in crucial reef areas so babies have a
spot to thrive. If Ibulldozed your house today, I doubt you would stay there tonight." Many fish, especially rockfish,
are attracted strongly to structure. When that structure is lost, so are the species that associate heavily with it.
Declining complexity and biodiversity of habitat.
Should vve be concerned?
.p..
(
A direct result of habitat alteration by fishing gear can be bycatch and a modification in the complexity of the habitat.
It is generally accepted that habitats with increased complexity are more productive and tend to support a greater
diversity of species (Naeem et al. 1994, PFMC 1998). The argument that nutrients are not lost from a system ifbycatch
organisms removed from the marine environment are thrown back dead is not completely valid. During the life span
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of these organisms the nutrients they would have processed and made available to other organisms in their commu·
nity would have been in a diHerent form than that when they are returned to the system dead. Species taken as
bycatch and thrown back dead lose the opportunity to significantly contribute to the delicate balance of the food web
by being a step in the process of utilizing and passing on nutrients. The ultimate result of this instantaneous removal
and replacement of nutrients in a system can be to alter the assemblage of species that live there. Opportunistic
species may invade and ultimately replace the current residents, who are at a distinct disadvantage in their inability to
process nUb'ients in the form of whole, dead organisms. Ifwe are dependent on the balance of the current assemblage
to provide us with commercially relevant species, and to provide these commercial species with their prey, the tong-
term effects of our activities of removing large numbers of organisms as bycatch equates to shooting ourselves in the
foot.
DARK8LOTCHED
ROCKFISH
FLAG ROCKFISH
KELP ROCKFISH
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HISTORY OF THE ROCKFISH FISHERY _
Rockfishes have been taken as a means of subsistence for perhaps thousands of years by coastal Native American
tribes. The commercial fishery for rockfishes, as we know it today, began sometime in the early to mid 1800s in
California. In 1873 in Monterey, "red rockfish" were commanding the "high price" of six cents per pound, cleaned.
San Francisco was the primary market for fish on the West Coast even as late as 1887, and declines in some species
were beginning to be seen even then. Fishers utilizing seines, gill nets, and hook-and-line gear were finding it diffi-
cult to make a living because "the profit is very small, as the Bay has been almost depleted of fish" (Goode, 1887).
Prior to World War II landings in central California averaged about 5 million pounds a year, with the fishery experi-
encing heavy influence from market demands and being conducted primarily from two- to three-person boats using
longline gear.
Arapid expansion of the fishery occurred during WWII due to an increased demand in conjunction with the develop-
ment and introduction of the balloon trawl net in 1943. By 1945, landings in California reached 13 million pounds and
peaked in 1958 at 18 million, partially as a result of the use of otter trawls. Over time the fishing industry gradually
moved north, and by 1930 otter trawls were being used extensively in Puget Sound; by 1940 in other areas of Washing-
ton and Oregon as well. Mr. George Muscovita was the first person to trawl off the coast of Oregon in 1939 and he
states that "at that point in time there was no market for any groundfish in this area, they were all sold for mink food."
(G. Muscovita pers. comm.). The fishery for "unmarketable" trawl-caught species of rockfish as animal food also was
initiated during this time, peaking in 1960 at 4 million pounds, dropping to an average of 2 million pounds annually
from 1965 to 1969, and finally falling to below 1million pounds in 1970. Splitnose, darkblotched, striptail, greenstriped,
and sharpchin rockfish were ground whole and quick frozen for use on "fur farms" (Miller and Hardwick 1973).
Beginning in 1963 foreign factory trawlers, primarily Soviet and Japanese vessels, were fishing off the West Coast, and
by 1966 the fleet consisted of over 115 boats. Deeper-water rockfish species were being targeted off California, with
Pacific Ocean perch (POP) being specifically targeted off Oregon and Washington. Catches of POP from the factory
trawler fleet rose from 375 tons in 1965 to 20,500 tons in 1966, although there has been some speculation that these
catches may not have been solely composed of POP, but of other rockfish species as well.
Overexploitation of United States fisheries by foreign vessels led to the development and implementation of the
Fishery Conservation and Management Act, passed in 1976 (see the section entitled "Federal Management" for a
more in-depth description on this Act). Between 1976 and 1994 our domestic fishing fleet continued to expand and
exploit the nation's fisheries. Effective January I, 1994 the PFMC divided the commercial groundfish fishery into two
components: the limited entry fishery and the open access fishery. A federal limited entry permit is required to
participate in the limited entry segment of the fishery with permits issued based on the fishing history of qualifying
fishing vessels.
The Gear Evolution
Fishing for rockfishes most likely began with hook-and-line gear hand-made by the areas native tribes out of available
resources such as wood and root material. The following is a description of gear used by the native people in Sitka,
Alaska around 1879. "The hook consists essentially of hvo pieces of wood fastened together at one end with strips of
spruce roots so as to form an acute angle with each other, the longer arm of the angle being armed with a bent, pointed
piece of iron; the wood is generally carved so as to represent some animal whose cooperation thus secured wilJ insure
successful fishing." Also common was a method involving the use of the inflated stomach of a seal as a buoy attached
to a set-line with one hook and a stone sinker (Goode 1887).
Conventional commercial fishing for rockfish began with the use of traditional hook-and-line gear, gilJ-nets with two
inch mesh, set lines, each with about 150 hooks, and troll gear, called "trawl-lines". Each boat fishing with "trawl-
line" gear would be equipped with 30·35 "bunches" of these lines, with 5-30 of the "bunches" with baited hooks,
being laid out at a time. Set lines eventually evolved into the modern vertical and horizontallongline gear, while
"trawl-line" gear became modem troll gear. The next evolutionary step was the importation of the Paranzella, which
was the precedent to modem trawling gear and was introduced to the West Coast in San Francisco in 1876 (Goode,
1887). Paranzella gear (see Figure 11) was commonly used in Italy and Holland and off the Spanish and French coasts
prior to its introduction into the United States and consisted of a seine-like net towed between two vessels with the
tow lines diverging from the net and scraping along the bottom for a few fathoms along their length to stir up fish
from the bottom (Scofield 1948). This method of fishing, in which the nets were originally towed behveen two sailing
vessels, was the standard method of trawling for the next 50 years until about 1919 when the use of otter boards on the
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trawl nets was introduced (Scofield,
1948). "Otter boards" were attached to
the ends of a trawl net for the purpose of
keeping the mouth of the net open wider
(see Figure 12). This method, in which
the net is set off the stem by unwinding
it from a reel located on the deck and
towed by one vessel, is basically the
method of trawling being utilized today.
The following quote portrays the senti-
ments of the fishing community at the
time of the introduction of the Paranzella
net to the West Coast, and seems to have
set an eerie precedent for the relationship
between trawl fishers and fishers of other
gear types for well over the last hWldred
years.
"Previous to 1876 fishermen working
with seines for the San Francisco market
made very good wages, occasionally run-
ning as high as $25 per night for each
seine. In 1876 some of the fishermen se-
cretly ordered a drag-net to be made, and
took it out for trial without the other fish-
ermen knowing it. The experiment was
entirely successful, and drag-nets have
been used in San Francisco ever since.
Their introduction naturally created quite
a stir among the other fishennen, espe-
cially among those who had previously
supplied the market with tom-eod and
flounders. Threats were made to bum
both drag-nets and the large boats, which
were used to pull them, and for several
months it was necessary to keep watch
over the "paranzelJas." There is still a
great deal of opposition to the use of these
TRAWLING GEAR IN CALIFORNIA
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rnets, fishermen complaining that by means of them so many young fishes, especially flounders, are destroyed that the
fishing around San Francisco is thereby greatly injured." The author goes on to state: "The drag-nets destroy and
waste immense quantities of fish, doubtless amounting to several hundred tons per year," and Goode (1887) ex-
presses his personal concern with this method of fishing in the following: "It is certainly the most wasteful method of
fishing I know. The use of such nets should be discontinued altogether, or the npts required to be ofsuch coarse mesh
as to allow the small fish to pass through."
Over time the drag-nets were enlarged and steam engines replaced the sail boats. In 1885 a larger steam vessel was
introduced for trawling in San Francisco and continued as the primary method of trawling in this region for the next
45 years. Between 1924 and 1932 diesel engines replaced the steam design which resulted in vessels with more power
that could tow larger nets. This was a very significant event indeed, leading to heavier investments in boats and gear,
which consequently allowed for the domination of the San Francisco fishery by two or three trawler companies.
Gasoline engines were introduced to the West Coast fisheries in 1909 and have been credited with "paving the way"
for a general enlargement in the use of trawl gear by allowing smaller boats to participate in the drag fishery without
requiring such a substantial invesbnent (Scofield 1948). One of the most relevant innovations for the trawl industry,
as well as certain other gear types, was the development of hydraulic power and synthetic nets in the 1950s. This
translated into new opportunities for fishing in areas that had previously been inaccessible due to the roughness of
the bottom O. Easley, Oregon Trawl Commission pers.corom.). Roller gear was instituted as early as the late 1960s and
represented another significant development in trawl gear. Some of the first roller gear was anything that would roll,
such as old hot water heaters or beer kegs (T. Morrison, OR Trawler, pers. corom). These gear modifications allow the
net to either be catapulted over obstructions or to roll over the top of them. Like the introduction of hydraulic power
and synthetic nets, roller gear has allowed fishers access to areas previously restricted on the basis of the roughness of
the bottom. Rock-hopper gear is an advanced design of roller gear instituted in the mid-1980s which opened up even
more previously untrawlable areas to exploitation. In this type of design the discs on the footrope are usually be-
tween 12 and 24 inches in diameter and are not free to rotate (B. West NWFSC pers comm.). When the gear encounters
an obstruction the "belly" of the net is catapulted over that obstruction.
In addition to bottom trawls, rockfish species are taken in midwater trawls. While the majority of midwater trawling
focuses on hake there is a significant bycatch of some rockfish, such as yellowtail. This industry has taken steps to
reduce this bycatch by informing each participating vessel where bycatch "hotspots" are encountered to aid in their
avoidance (D. Gunderson, UW, pers. comm.)
Improvements in the size and shape of the nets and in electronics for navigation and location of fish have been paral-
leling those evolutions detailed above. Instruments for assessing depth were introduced to the trawl industry about
1927, and by 194795 percent of all boats had the equipment (Scofield, 1948). Developments in shipboard electronics
were substantial between 1970 and 1980, allowing both commercial and recreational fishers to see significant in-
creases both in catch rates and landings of rockfish.
Investments into greater horsepower, and larger boats and gear have been made consistently over time by people
hoping to equate this increase in capacity with more fish and greater economic returns. This has resulted in an
overcapitalized fleet, requiring operating costs to increase as people struggle to catch enough fish to make boat pay-
ments on more technologically advanced boats, gear, etc. What this translates into is more stress placed on the re-
source to fulfill the needs of the investments made and the growing number of people participating in the fishery.
During the 1980s major changes occurred in the groundfish fishery on the West Coast and rockfish landings increased
from 42 percent of total landings to 70 percent. Major factors in this increase were improvements in gear and technol-
ogy resulting in a fishing fleet with harvesting capacity that "far exceeded the sustainable production capacity of the
groundfish resource" (SAFE 1998). Another contributing factor to the increase of rockfish landings was the develop-
ment in the late 1970s to early 1980s of the directed widow rockfish fishery. By as early as 1980 people involved in the
ftshery were recognizing red flags, the draft FMP for groundfish at that time stated the following: "...recently a series
of events have occurred which are creating dramatic changes and are threatening the efficacy of the existing manage-
ment regime. Regulatory and economic displacement of vessels from other fisheries and new vessels entering the
fishery during the past years have resulted in substantial increases in fishing effort in the Washington, Oregon, and
California groundfish fisheries". New technology, improved electronic navigation, and fish-finding equipment have
tended to increase harvesting ability..." To summarize, during the 19805 the West Coast groundfish fishery expanded
from a relatively small fishery harvesting surplus production to one with excess capacity and limited potential for
~ long-term sustainability. These are, unfortunately, characteristics still plaguing the fishery today.
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FIGURE 18.
Presently, rockfishes are fished with many different types of with gear, with the largest percentage being taken by
trawl gear. This gear type was responsible for approximately 88 percent of the rockfish landings in 1997, with hook-
and-line gear responsible for approximately 11 percent and troll gear and set nets for approximately 1 percent of the
total landings (Figures 13 through 16) (PSMFC data). In addition to these methods, a basically undocumented num-
ber of rockfishes are being taken in the recently developed livefish fishery. Trawling for rockfishes can consist of
dragging a net either along the ocean
floor or through the water column,
depending on the species being tar-
geted. Hook-and-line gear includes
rod and reel as well as vertical and
horizontal longline gear. Longline
gear basically consists of a length of
line (rope or monofilament) with
baited hooks attached at intervals
(Figure 17). Verticallongline gear is
positioned vertically in the water col-
umn by attaching a buoy to one end
of the line and a weight at the other,
while horizontallongline gear is po-
sitioned to lie flat along the bottom.
The length of the line and number of
hooks vary with the length of the set;
10().4()() hooks for a short set, with
sets in excess of a mile in length for
long sets. Both horizontal and verti-
callonglines are marked at the sur-
face by buoys, poles, and flags. Trollers (Figure 18) operate by rigging fishing lines to a pair of three to six inch
diameter outriggers which, when lowered to a 4511 angle, hold the fishing lines away from the boat. These lines have
a length limit of 900 feet in California, however, there are no limits on the size or number of hooks used. This type of
regulation could exert some control
over the number of undersized fish
captured, thus reducing bycatch (Sea
Grant 1981). The gear for the livefish
fishery can be extremely varied prima-
rily due to the relative inexpense ofpar-
ticipation. Hook-and-line gear of some
type is primarily utilized, however,
other gear has been developed specifi-
cally for use in this fishery. "Stick gear"
was popular in the Hvefish fishery un-
til it was recently outlawed by CDFG.
A ridged "pole" comprised the gear,
which consisted of hooks attached to
metal or PVC filled with sand or lead.
People now utilize materials such as
telephone cable to replace the out-
lawed ridged metal or PVC. The length
of the pole varies, but is usually no
longer than 10 feet with no more than
150 hooks permitted to be attached.
This entire apparatus lies on the bot-
tom with a surface buoy marking it and
some manner for it to be attached to the
boat (P. Kline pers. comm.).
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Figure 13. Total West Coast rockfish landings by gear type in 1997'
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Figure 14. Top ten rockfish species (categories) landed in the trawl fishery In 1997'
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Figure 15. Top ten rockfish species (categories) landed by troll gear In 19971
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Figure 16. Top ten rockfish species (categories) landed by hook-and-Iine gear
(other than troll gear) In 19971
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What Happens to Rockfish Once They Are Caught?
The length of fishing trip for rockfish varies, and can last up to six days contingent on the size of the vessel and the
type of gear used. After being brought on board the fish are often iced down until they can be delivered to a processor.
Both the boats and processors sort the catch by certain species, although sorting does not always occur down to the
species level, although the Council requires sorting of all rockfish species with individual optimum yields (OYs). This
creates a problem because the landings of many species of rockfish are not being tracked, which means a stock could
be in an overfished condition without anyone noticing. In the November 1998 issue of Pacific Fishing magazine Susan
Chambers writes "Based on interviews with unJoaders, state agency officials, and fishermen, one rough estimate for
West Coast trawlers suggests that 80% of the vessels bring in 50 to 200 pounds of unmarketable fish per trip. Assum-
ing the fleet makes two hips a month, the dockside undocumented loss amounts to between 100 and 468 metric tons
of discarded fish that go to a reduction plant or become sea lion food each year. These are fish unaccounted for in the
at-sea discard estimates, which use logbook and observer information."
Boats are paid per pound for the fish brought in, with the prices varying depending on species and market conditions.
Trawl-caught fish are typically kept on ice until they can be taken to the fillet line, where they may be weighed a
second time, depending on the processor. Pacific Coast Seafoods in Warrenton, OR have an incentive program for
their £illeters to take into account poundage, recovery and quality, based on a ratio of the weight of the whole fish to
the weight of the fillets PH. Forsman, Pacific Coast Seafoods pers. comm.). After being filleted, the fish are skinned
and packed for distribution. Ninety percent of rockfish are shipped fresh to dishibutors and direct markets with the
other ten percent shipped frozen. In the case of Pacific Coast Seafoods in Warrenton, the waste products £rom the
processing, such as carcasses, get shipped to BioOregon, a company in Oregon that converts it into fish meal. Not all
rockfIShes are filleted, specialty markets in California have been increasing the demand for rockfishes sold whole,
fresh and live.
QUILLBACK ROCKFISH
ROSY ROCKFISH
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COMMUNITIES AND ECONOMIES _
The economies of communities small and large all along the West Coast were developed around commercial fishing,
with rockfishes playing a major role. Rockfish catches were responsible for 40 percent of the revenue generated from ~
all groundfish landings in 1996, totaling over 32 million dollars. This fishery represents the highest volume of non-
whiting landings in the Pacific coast commercial groundfish fishery and has been identified as being in a condition of
"overharvested" and "biologically stressed" by the PFMC GMT since 1982 (SAFE 1998). Although frequently re-
quested by the fishing industry, very little analysis has been done to quantify the economic losses to communities as
a result of losses in fishing opportunity or changes in management and regulations over the years. This data is critical
background information that will allow for educated decisions regarding the short versus long-tenn economic losses/
gains associated with management decisions such as annual harvest levels.
Commercial fishing has never been an easy or comfortable career choice. Especially in recent years, declines in rock-
fish stocks leading to decreased landings such as those seen in Figure 19 for Port Orford, OR have exacerbated the
situation, foIring fishers to travel farther and spend greater amounts of time away from their homes and families (P.
I<1ine, commercial fisher pers. comm.). Outstanding loans on vessels and gear, combined with cuts in harvest guide-
lines and the current condition of the Japanese economy, have forced many into a situation where they must defer
insurance payments and/or maintenance on their boats, hire smaller crews, and work around the clock to compen-
sate for lower incomes. If there are crew on. the vessel, which more and more often is not the case on the smaller
vessels due to economic constraints, their wages are usually 10-15 percent of the gross for the vessel. The decline of
West Coast fisheries and markets in recent years has led to difficulties procuring crew, as people are reluctant to
commit to a job with little or no stability. Ex-vessel revenue from rockfish landings has been estimated to have de-
clined 30 percent between 1995 and 1997, a drop from 37.5 million dollars to 26 million in only tJuee years (Figures 20
and 21). Because some fishers and vessel owners have been able to absorb a percentage of the economic loss over the
last few years due to the loss of fishing opportunity, some feel we may not see the full effects of the recent cuts and
declines in landings for another year or so (R. Moore, West Coast Seafood Processors Association, pers. comm.).
However, insurance payments and boat maintenance can only be deferred for so long.
Figure 19. Pounds of rockfish landed in Port Orford, Oregon 1986-1996
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Figure 20. Estimated ex-vessel revenue of rockfish landed-catch for all ports in
Washington, Oregon and California
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Figure 21. Estimated commercial rockfish landings (in thousands of dollars)
for all areas managed by the Pacific Fishery Management Council, 1981-19961
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An often overlooked and a critical portion of the economic picture for fisheries and communities is the processors. An
important link in the chain from the ocean to the consumer, they also are one of the largest employers in many com-
munities up and down the West Coast. Pacific Coast Seafoods, which belongs to the Pacific Group, is one of the
largest seafood processing companies on the West Coast, services approximately 200 permitted vessels. This com- ~
pany, unlike many of its smaller colleagues, has managed to somewhat maintain consistency in the volume of fish it
processes because other plants in the Astoria/Warrenton OR area have shut down. Between 1992 and 1998 the num-
ber of processing plants in this area handling groundfish declined extensively. The cuts in harvest guidelines have
forced processors to downsize the number of full time employees, by more than half. Where they used to have
approximately 200 full-time employees, they currently only employ 80-90. Representatives from both Pacific Coast
Seafoods, as well as a much smaller processor, Fishhawk Fisheries, agree that it would be possible to deviate from the
current year-round fishery for rockfish and maintain viable businesses.
The tool the PFMC currently employs to keeps the fishery going year-round is trip limit management. The method of
management has been analyzed and detennined to be detrimental to rockfish stocks due to the large amounts of
bycatch that result from it (pikitch et al. 1988). Low trip limits force people to make more trips to the ocean in order
to fill their quotas because they now need to catch every fish to make ends meet. ThiS not only compounds the
bycatch problem and increases the exposure of the stocks to fishing pressure but also has affected the quality of life
of people fishing and their families. They now are tied to making multiple small trips every month instead of having
the flexibility of making a few larger trips throughout the year, another factor increasing their time away from home
(T. Morrison, commercial trawler, pers. comm.).
The quest for increased income in addition to increasing costs of technology and higher prices for vessels and gear has
forced people to invest larger and larger amounts into fishing. This has led to an extremely overcapitalized fishery
containing people who need to catch increasingly larger amounts of fish in order to just break even. This attitude is
one of the contributing factors to the current animosity that exists between gear types. If one had invested heavily, it
is reasonable that operating costs will be higher, equating to needing a larger catch of fish than someone with less of an
investment. Overcapitalization of the fishery is one of the reasons stock declines have hit some harder than others
within the industry. Inequalities in catches and allocations have some arguing that those reaping the largest benefits
from a public resource should be responsible for an equally large percentage of the programs and research necessary
to fix the problem. In other words, the burden of responsibility for cleaning up the mess we're currently in with some
species of rockfishes should be equitable across all gear types according to the amount they extract. Along this vein,
Figure 13 shows that in 1997 trawl gear was responsible for 88 percent of the rockfish landings coast-wide, hook-and-
line gear for 11 percent and troll gear for about 1 percent. A small amount of rockfish are also taken by gillnet in
southern California. Differences in quality of product and amount of discard associated with each gear type also find
their way into these discussions. Gentler fishing methods result in a higher quality product (fish that are in better
shape when brought to the processors) and command higher prices. Table 5 and Figure 22 show the prices for rock-
Figure 22. Average price per pound for commercial landings of rockfish by gear type in 1997'
50.00 50.20 50.40 SO.60 50.80 51.00 51.20 51.40 $1.60
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Table 5. Exvessel value and price/pound for rockfish landings In 1996
Bocacclo rockfish Canary rockfish
Gear Metric tons Exvessel value Price Gear Metric tons Exvessel value PrIce
Hook and line 98.9 $123,412 $0.57 Hook and line 203.8 $388,411 $0.86
Miscellaneous 2.1 $2,203 $0.48 Miscellaneous 0.3 $383 $0.58
Net 81.5 $93.354 $0.52 Net 0.1 $84 $0.38
Pot 0.1 $68 $0.31 Pol 0.3 $593 $0.90
Troll 9 $9.594 $0.48 Troll 3.3 $4.969 $0.68
Trawl - groundlish 403 $313.978 $0.35 Trawl· groundlish 907.1 $745.222 $0.37
Trawl- shrimp 3.1 $2.720 $0.40 Trawl - shrimp 25.6 $20.304 $0.36
Total 597.7 $545,329 Total 1140.5 $1,159.966
Chlllpepper rockfish Longsplne thornyhead
Gear Metric tons Exvessel value Price Gesr Metric tons Exvessel value Price
Hook and line 198.6 $220,698 SO.50 Hook and tine 105.9 $2n,658 $1.19
Miscellaneous 15.8 $14,179 $0.90 Miscellaneous 1.1 $2,252 $0.97
Net 43.3 $48,819 $0.50 Pot 0 $27 SO.94
Pot 0.1 $78 SO.50 Troll 2.8 $5.469 $0.89
Troll 79.1 $87,606 SO.49 Trawl· groundlish 4700 $8,518,367 SO.82
Trawl· groundfish 1397.3 $1,195,537 $0.44 Trawl· shrimp 5.2 $9,708 $0.85
Trawl· shrimp 3.4 $3,804 SO.51 Total 4815.6 $8,813,481
Total 1737.7 $1,570,721
Shortsplne thornyhead Pacific ocean perch
Gear Metric tons Exvessel value Price Gear Metric tons Exvessel value Price
Hook and line 62.8 $164.729 $1.19 Hook and line 0.1 $210 NA
Miscellaneous 0.6 $1,3n $0.97 Pot 0 $1 NA
Pot 0.9 $2,266 $1.19 Troll 0 $10 NA
Troll 0.9 $1,910 $0.92 Trawl - groundlish 797.3 $587.916 $0.33
Trawl - groundlish 1436.2 $3,081,253 $0.97 Trawl· shrimp 0.1 $64 $0.29
Trawl - shrimp 2.1 $3,875 $0.85 Total 797.5 $588,201
Total 15305.5 $3,255,410
Widow rockfish Yellowtail rockfish
Gear Metric tons Exvessel value Price Gear Metric tons Exvessel value Price
Hook and line 26.9 $32,809 SO.55 Hook and line 136.1 $162,923 $0.54
Miscellaneous 6.1 $5,338 $0.40 Miscellaneous 0.6 $747 $0.56
Net 15.2 $16,069 $0.48 Net 2.1 $2,466 $0.53
Pot 0 $28 $0.41 Pot 0.9 $1.034 $0.52
Troll 10.4 $11.276 $0.49 Troll 30.3 $27.164 $0.41
Trawl- groundlish 6007.8 $4,100.333 $0.31 Trawl - groundfish 4754.8 $3.551,118 $0.34
Trawl - shrimp 9.6 $6,595 SO.31 Trawl· shrimp 303.4 $228,146 $0.34
Total 6076 $4,172,488 Total 5228.2 $3,973.598
PFMC Environmental assessment 1997
All are 1996 values
fishes associated with different gear types for 1997. Many feel incentives should exist rewarding and favoring cleaner,
more selective gear and fishing practices over those proven to be less so. Unfortunately this is not the case. No solid
figures for rockfish bycatch for any gear type currently exist, arguments for providing incentives for one gear type
over another often are unheeded.
The bottom line is that, in addition to declines in overall abundance of rockfishes, there are too many people vying for
too small a resource. Declines in fisheries such as salmon have forced fishers to investigate alternative sources of
income. This has served to greatly increase the fishing pressure on rockfishes, and there is only so much to go around.
Families and communities are suffering as a result of overexploitation, and overcapitalization of a fishery that has
forced it into a situation where, in many cases, it is neither stable, sustainable nor profitable anymore.
Like everyone else involved in the fishery for rockfishes, fishers are frustrated. They feel too often managed by a
process over which they have no control. In addition they believe their ideas and observations developed from the
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Figure 23a. Total estimated West Coast rockfish landings 1981-19961
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experience of years at sea hold no credibility. They have a point. The information they offer is often labeled "anec-
dotal" which literally means "a short, interesting or humorous account of a real or fictitious incident." Doesn't sound
like something that holds much credibility does it? Information to be utilized in the management process must be ~
appropriately reviewed for credibility; an avenue must be created to incorporate data coming from industry. Many
are calling for increased cooperation between science and industry; the finger- pointing between science and industry
and within industry between the different gear types must end. Many fishers acknowledge the role they have played
in contributing to the current state of affairs with West Coast rockfish stocks. Unselective fishing gear and methods,
overfishing, overcapitalization, poor management, insufficient investment in science, government subsidies; all have
played a role to bring us to the place we are right now with rockfish. The burden of responsibility belongs on all our
shoulders. Are we strong enough to carry it?
Where Are Rockfish Being Landed?
Figure 23. Percent of total commercial rockfish landings by state in 1996'
Washington
14.2%
'Data taken Irom Ihe PFMC 1997 SAFE document
Figure 23a shows the total estimated rockfish landings for the years of 1981·1996. Oregon led the way in 1996 in
commercial landings of rockfish with 47.5 percent of the total commercial catch, with California following close be-
hind with 38.3 percent and
Washington coming in
with 14.2 percent (Figure
23). Figures 24 -27 break
down the landings down
even further by state and
port groups. Each of these
port groups is represented
in Table 6, which high-
lights the top ten species
landed in each port.
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Table 6. Top 10 species (categories) of rockfish commercially landed In
Washington, Oregon and California ports in 19971
All WA ports Columbia River OR Tillamook OR Newport OR
Widow rockfISh Widow rockfish Black rockfish Widow rockfish
Unspecified rockfish Longspine thomyheads Longspine thomyheads Longspine thornyheads
Longspine thomyheads Yellowtail rockfish Widow rockfish Shortspine thomyheads
Yellowtail rockfish Shortspine thomyheads Unspecified rockfish Canal)' rockfish
Shortspine thomyheads Pacific ocean perch Shortspine thomyheads Yellowtail rockfish
Canal)' rockfish Canary rockfish Yellowtail rockfish Darkblotched rockfish
Pacific ocean perch Bocaccio rockfish Pacific ocean perch Yelloweye rockfish
Slivergrey rockfish Unspecified rockfish Darkblotched rockfish Pacific ocean perch
Bocacclo rockfish Darkblotched rockfish Canary rockfish Rosy rockfish
Rouaheve rockfish Shortraker rockfish Yelloweve rockfish Yellowmouth rockfish
Coos Bay OR Brookings OR Crescent City CA Eureka CA
Longspine thomyheads Longspine thomyheads Longspine thomyheads Longspine thornyheads
Widow rockfish Widow rockfish Shortspine thomyheads Shortspine thomyheads
Shortspine thornyheBds Black rockfish Widow rockfish Widow rockfish
Yellowtail rockfish Canary rockfish Black rockfish Darkblotched rockfish
Canary rockfish Unspecified rockfish Blue rockfish Canary rockfish
Darkblotched rockfish Yelloweye rockfish Unspecified rockfish Widow rockfish
Sharpchin rockfish Yellowtail rockfish China rockfish Unspecified rockfish
Aestripe rockfish Shortspine rockfish Darkblotched rockfish Yellowtail rockfish
Unspecified rockfish China rockfish Cowcod rockfish Black rockfish
Yelloweve rockfish Quillback rockfish Yelloweve rockfish Chilipepper rockfish
Fort Bragg CA San Diego CA Los Angeles CA Bodega Bay CA
Longspine thomyheads Blackgill rockfish Thomyheads (mixed) Chilipepper rockfish
Chilipepper rockfish Other rockfish Other rockfish Longspine thomyheads
Shortspine thomyheads Bank rockfish Blackgill rockfish Unspecified rockfish
Widow rockfish Unspecified rockfish Red rockfish Shortspine thornyheads
Bank rockfish Bocaccio rockfish Unspecified rockfish Red rockfish
Darkblotched rockfish Thornyheads complex Bocaccio rockfish Widow rockfish
Yelloweye rockfish Red rockfish Cowcod rockfish Bocaccio rockfish
Yellowtail rockfish Blackgill rockfish Chilipepper rockfish Yellowtail rockfish
China rockfish Chilipepper rockfish Copper rockfish Brown rockfish
Sharpchin rockfish Splitnose rockfish Gopher rockfish Grass rockfish
San Francisco Bay CA Monterey Bay CA Morro Bay CA
Chilipepper rockfish Chilipepper rockfish Longspine thornyheads 'This information taken from Ule
Longspine thomyheads Longspine thomyheads Grass rockfish PSMFC PaeAN database
Widow rockfish Shortspine thomyheads Shortspine thomyheads
Bolina rockfish Splitnose rockfish Chilipepper rockfish
Shortspine thornyheads Gopher rockfish Red rockfish
Unspecified rockfish Unspecified rockfish Gopher rockfish
Darkblotched rockfish Widow rockfish Bank rockfish
Bank rockfish Bocaccio rockfish Black-and-yellow rockfish
Splitnose rockfish Small red rockfish Widow rockfish
Bocaccio rockfish Vermillion rockfish Blackgill rockfish
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Figure 24. Percent of total commercial rockfish landings In southern California by port groups in 1996'
'Data laken from PSMFC PacFIN dalabase
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Figure 25. Percent of total commercial rockfish landings in northern California by port groups in 1996'
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Figure 26. Percent of total commercial rockfish landings In Oregon by port groups In 1996'
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Figure 27. Percent of total commercial rockfish landings in Washington by port groups In 1996
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'Data taken Irom PSMFC PacFIN database
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THE ROCKFISH FISHERY _
The fishery for rockfish off the West Coast is comprised of substantial commercial, recreational, and tribal compo-
nents, with the recreational portion rivaling its commercial counterpart for its impact on the economies of many
coastal communities.
Commercial Fishery
The commercial rockfish fishery described in this document is a year-round, multi-species fishery, taking place off of
the coasts of Washington, Oregon, and California. The fishery includes limited entry, open access, and tribal compo-
nents. The Makah, QuUeute, Hoh, and Quinault tribes participate in commercial and ceremonial subsistence fisheries
off the Washington coast. Participants in the tribal fishery utilize similar gear to the non-tribal commercial fishery and
the fish caught in the tribal commercial fishery is sold through the markets as the non-tribal commercial catch (see
Figure 28).
Figure 28. Commercial rockfish landings in metric tons, of Treaty Indian tribes
on the West Coast 1981-19971
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Current Management
Management for rockfishes off the West Coast is complicated. This is a direct result of the number of species present,
many of which are caught, and therefore managed, in mixed-stock fisheries. These "mixed-stocks" are actually as-
semblages of different rockfish species that can be found together in one area (see Table 7). To further complicate the
issue, these assemblages change with latitude, so the mix of species in an area changes depending on where you are
on the coast. Rockfish caught within the Exclusive Economic Zone (EEZ), 3-200 miles from shore, are managed feder-
ally by a regional council, the Pacific Fishery Management Council, and the National Marine Fisheries Service (NMFS).
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Table 7. West Coast (CA, OR, and WA only) Rockfish Assemblages
Shelf rockfish assemblage
Silvergray Black
Bocaccio Widow
Chilipepper Yellowtail
Canary
Yelloweye
Slope rockfish assemblage
Pacific Ocean Perch Bank
Redstripe Yellowmouth
Darkblotched Sharpchin
Splitnose
Kelp rockfish assemblage
Black Black-and-yellow
Blue Gopher
Olive Kelp
Nearshore rockfish taken In the Uyeflsh flshelY
Black Rosethom
Black-and-yellow Speckled
Blue Tiger
Brown Treefish
Calico Vermillion
China Widow
Copper YeJloweye
Rag Yellowtail
Gopher
Grass
Greenspotted
Kelp
Olive
Quillback
The Council answers to the Secretary of Commerce, who in turn, follows the mandates of the Magnuson Act and
answers to Congress. The PFMC manages rockfish directly through the groundfish Fishery Management Plan (FMP)
which became effective September 30, 1982, while rockfish caught within State waters (0-3 miles) are primarily man-
aged by the individual states. There is, however, a concerted effort within the system to ensure consistency between
state and federal management efforts. State regulations must be in line with the PFMCor they can be subjected to pre-
emption by NMFS. Amendments to the Groundfish FMP involving such issues as essential fISh habitat, provisions
for reducing bycatch and specifications of MSY, ABC, OY, overfishing control rules, and rebuilding plans were re.
quired by the Sustainable Fisheries Act to be submitted by the Pacific Fishery Management Council by October 11,
1998. While the Council met the deadline, many in the conservation community and some in the fishing industry that
feel the plan amendments submitted are not in compliance with requirements in the Act especially in relation to
habitat and bycatch provisions.
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FEDERAL MANAGEMENT _
The Magnuson Stevens Fishery Conservation and Management Act,
what is it?
The Magnuson-Stevens Fishery Conservation and Management Act (MSFClvlA) 16 U.s.c. section 1801 et seq., is the
cornerstone legislation of fisheries management in US jurisdictional waters. A federal law enacted in 1976, its purpose
was to stop overfishing by foreign fleets and aid in the development of the domestic fishing industry. The Magnuson
Act gave the United States sole management authority over all living resources within the 200-mile exclusive eco-
nomic zone of our shores. The Act created eight regional councils whose job is to act as a regional management body
in controlling the harvest of fish within their region. Our regional council is the Pacific Fishery Management Council
(PFMC/Council). The councils also are mandated to prepare, monitor and revise fishery management plans for
fisheries requiring conservation and management. According to the Act the councils are to answer directly to the
Secretary of Commerce whose job it is to review, approve and sometimes prepare fishery management plans. How-
ever in reality this management is largely delegated to the Undersecretary of Commerce / Administrator of the Na-
tional Oceanic and Atmospheric Administration and various levels of the National Marine Fisheries Service.
The PFMC is composed of representatives appointed by the governors of the states of California, Oregon, Washing-
ton, and Idaho as well as the directors of the Pacific State Marine Fisheries Commission (PSMFC), California Depart-
ment of Fish and Game (CDFG), Oregon Department of Fish and Wildlife (ODFW), Washington Department of Fish
and \V"lldlife (WDFW), and Idaho Department of Fish and Game (IDFG). The northwest and southwest regional
administrators for NMFS have seats on the PFMC, as does a representative of the Coast Guard, the Department of
State, West Coast Indian tribes, and both commercial and recreational fisheries interests. Non-voting members of the
Council include the Deputy Director of PSMFC, the Acting Commissioner of the Alaska Department of Fish and
Game and the representative of the U.S State Department.
Ultimately it is the Secretary's responsibility to provide for the conservation and management required for proficient
stewardship of our fisheries resources. The Act has been amended at least 15 times, with the most recent and exten-
sive amendments taking place in 1996, and referred to as the Sustainable Fisheries Act (SFA). The primary issues
addressed were habitat degradation, overfishing, funding, bycatch, safety, and sustainability of fishing communities.
Many of these issues will be addressed by requiring the councils to develop amendments to their Fishery Manage-
mentPlans.
The most recent revisions of the MFCMA require:
• That the Secretary of Commerce notify regional councils if a fishery is approaching an overfished condition;
• that a rebuilding program must be implemented within one year for any fishery which is already overfished;
• that each fishery management plan include an identification of essential habitat and minimize adverse impacts of
fishing on such habitat;
• an elevation to the secretarial level of the notification and response required when state or federal actions may
affect essential fish habitat of a fishery; and
• that measures, to the maximum extent practicable, minimize the amount of bycatch.
The FMP is a document (available from the PFMC) that includes biological information on stocks and describes the
fishery for those species included in the plan. Under the framework of the plan, the Council may identify problems in
a fishery and propose management measures to be implemented through NMFS regulations. These plans must com-
ply with the list of National Standards in the Magnuson Act. The latest amendments to this Act exhibit a strong
conservation ethic toward fisheries management. These amendments have yet to be fully implemented through
regional councils and NMFS actions. The Councils have until October 1998 to amend their FMPs and remain in
compliance with the SFA. The Act will be eligible for reauthorization in 1999. Get involved in this process by making
public testimony to the Council, writing your local congressperson, senator, or representative, and participating in
PMCC's rockfish campaign. This Act needs to remain strong if the fisheries on the West Coast are to remain strong.
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HoW' Are Rockfish Organized for Management?
The National Standard Guidelines discuss management for "fisheries" not "stocks." However, we have no means ~
with which to measure overfishing for "fisheries." We currently have only the methodology to measure overfishing
on a stock by stock basis.
The PFMC breaks the species of rockfishes under its management into several different groups. The two primary
groups are: 1.) the Sehastes complex, and 2.) Other (meaning rockfish species "other" than the Sebastes complex).
These groups do not include Pacific oceanperch, widow rockfish, shortbelly rockfish, short and longspine thornyheads,
and most recently, chilipepper rockfish and rosefish (also a rockfish), which are managed separately. The Council also
breaks the West Coast into two major areas for management: northern, Vancouver-Columbia, and southern, Eureka-
Monterey-Conception (see map). See Table 8, containing the 1998 ABC levels, as an example of how the management
for rockfish is broken up into its respective components. The 1998 Allowable Biological Catch (ABC) levels were set in
1996 based on the latest Sebastes assessment.
Since 1983, ABCs for the combined remaining rockfish have been estimated for each International North Pacific Fish-
eries Commission (INPFC) area along the coast based on historical landings because there is little or no stock assess-
Table 8. Final Council recommendation for 1998 ABCs and harvest guidelines for the Washington,
Oregon, and Califomia region by management area (in thousands of metric tons).
Species Management Area Final Harveal Gulditllne (HO)
2.619
0.878
un
0.123
3.733
0.39
6.931
none
I3.118
7.057
8.439
0.23
1.045
0.175I 4.102
0.426
4.102
8.647
8.999
0.23
1.045
3.4
4.657
3.4
8.999
0.23
1.045
4.102
8.647
Rockfish other than Sllbasfes complex VancouvetlCdumbia EWIllca IMonlamy IConception Coa5lwldetCltal Total catdl Landed caIdl
Pacilic 0CllaI1 perch (POP) 0 I 0 0 0.65
Sllonb8lly roddlsh 23.5 23.5 23.5 2.35
Wlllowroddlsh 5.75 5.75 4.96 4.276
'T1lan)1loads
ShlltIspjne
COIlQlPllon area N of PI Conalption
I.a1gsjline
Conc:eplioo area N 01 PI Conception
Seba!Illls Complex
5etlasles.11OIlh I
5eOasIes • _Ill 2
Boc:acdo
Canary IllCIcfls/l
Ch~ipepper rockfISh
YelIOWllIil rockfish 4.657
FIemalning Rcx:Idlsh 3 2.295 1.401
8aIlk rockfISh 0.081 0.08 none
Bocacao 0.424 none
Canary rockfISh 0.065 none
DarldllCllched roddlsh 0.209 0.047 0.26 none
POP 0.02 0.02 none
RedslIiperodGlSh 0.768 o.n none
S/laJpdlin roddlsh 0.398 0.071 0.47 none
SiIv8fllJey roddish 0.051 0.05 none
SpIilnose roddlsh 0.274 0.868 1.14 none
Yellowey& roddlsh 0.039 0.04 none
Yellowmoulh rockfish 0.132 0.13 none
Yellowta~ rockfish 0.074 I 0.155 0.229 none
Olher Roddish • 1.842 3.968 none
'Sebastes complex (north) includes all rockflsh species listed below in the U.S. Vancouver and Columbia areas combined. including other rockfish. The
total calch halvesl guideline equals the sum 01 yellowtail and canary rockfish haNeSl guidelines. plus the ABC lor "other rockfISh", plus the sum of ABCs
or recent catch (whichever is less) for species "remaining rockf1sh·.
'Sebestes complex (south) includes all rockllsh listed below In the Eureka, Monterey, and Conception areas combined, Including 74 mtlor Ihe Eureka
yellowtail rocklish ABC. The ABC Is lower Ihan in 1997 due to reduction In Ihe ABCs lor yellowtail rocklish In the Eureka area. bocaccla, and chilipepper,
which are based on F40%. The haNest gUideline is the sum of either the ABCs or recent calch levels, Whichever Is less (except the chillpepper ABC is
used instead 01 the recent catch level to calculale the soulhem haNesl guideline.)
~Remaining rockfish Includes all rockfish specles below In the table exceptlhe ·other rockfish· category.
'Other rocklish includes offshore Sebastes species not identifled above In Ihis table. Ills based on 1996 Sebastes complex assessment of commertcaJ
landings and includes an eslimate of recrealionallandlngs.
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Remaining rockfish in the Southern area includes:
All rockfish species except widow, yellowtail, ca-
nary, shortbelly, bocaccio, and chilipepper. Short
and longspine thornyheads are also excluded. Ca-
nary and yellowtail are included in the remaining
rockfish only in the Conception and Monterey
INPFC areas. The Eureka D'lJPFC area ABC for ca-
nary rockfish is not based on a quantitative assess-
ment
Remaining rockfish in the northern area includes: COLUMBIA
All rockfish species except widow, yellowtail, canary,
POP, and shortbelly rockfishes, as well as the
thornyhead species. 43' ~
Four of the remaining rockfishes, black, darkblotched,
bank, and splitnose, had preliminary quantitative assess-
ments, but the data were limited and the assessments did not result in adopted ABC levels. In 1996 however, a
Sebastes stock assessment resulted in the adaptation of ABC levels for darkblotched, bank, and splitnose rockfishes,
as well as other new area/species combinations. The Council has chosen to continue to manage these species under
the grouping of "Sebastes complex" and not assign them individual HG's or trip limits. This has resulted in the
overexploitation of several of these species, in the case of darkblotched rockfish landings exceeded the southern ABC
by eight times the suggested amount (see Figures 29 to 34).
Harvest guidelines have not been set separately
for the remaining rockfishes, but rather for a man-
agement unit termed the Sebastes complex which
is defined as all the rockfishes except chilipepper,
splitnose, widow, POp, and shortbelly. Harvest
guidelines set for individual species within the
Sebastes complex (such as yellowtail rockfish in the
north) may be taken instead from the remaining rock-
fish category. Separate harvest guidelines (HG's) for
the northern and southern area Sebastes complex have
been derived based on the sum of the HG's (or ABC's
if HG's have not been set) for all the other species.
ment information for these species. However, the 1996
Sebastes assessment provided the basis for setting sepa-
rate ABC's for eight of the remaining rockfish species
in the North and seven in the South.
How Do We Know Whether or Not a Species is Overfished?
Currently under the NSGs, Councils are required to develop two thresholds for each stock or stock complex under
their management: 1.) a maximum fishing mortality threshold, and 2.) a minimum stock size threshold. Exceeding
the maximum fishing mortality rate for a period of one year constitutes overfishing, and a stock below its minimum
stock size threshold is "overfished". Overfishing occurs when a stock is subjected to a fishing mortality rate that
jeopardizes its capacity to produce MSY on a continuing basis. For a mixed stock fishery, under which the overwhelm-
ing majority of rockfish species are managed, exceptions to the prevention of overfishing apply. These exceptiOns
condone overfishing if harvesting one species within the mixed stock or assemblage at its optimum level results in the
overfishing of another stock component in the complex.
So what are some of the current thresholds for rockfish?
Rockfish are managed on the basis of the stocks ability to produce a maximum sustainable yield (MSY). MSY is an
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Figure 29. Darkblotched rockfish landings 1993-1997 plotted against the suggested
northern and southern Allowable Biological Catches (ABCs)
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Figure 30. Redstrlpe rockfish commercial landings plotted against suggested
Allowable Biological Catches (ABCs)l
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Rgure 31. Sharpchln commercial rockfish landings plotted against suggested Allowable Biological Catches (ABCs)1
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Rgure 32. Splltnose rockfish commercial landings plotted against suggested Allowable Biological Catches (ABCs)1
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Rgure 33. Yellowmouth rockfish commercial landings plotted against suggested Allowable Biological Catch (ABC)'
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Rgure 34. Yelloweye rockfish commercial landings plotted against suggested Allowable Biological Catch (ABC)'
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estimate of the largest average annual catch or yield that can be taken over a significant period of time from each stock
under prevailing ecological and environmental conditions. It may be presented as a range of values, and one M5Y
may be specified for a group of species in a mixed-species fishery. Since MSY is a long-term average, it need not be
specified annually, but may be reassessed periodically based on the best scientific information available (Figure 35). It
is extremely difficult to establish a numerical MSY figure for all rockfish species, so a proxy MSY is chosen and applied
in the absence of additional information.
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Spawning Bfomasa
Currently, the spawning biomass that would be expected to produce MSY on a continuing basis (BMSY) for rockfish, is
estimated to be about 40 percent of what the spawning biomass would be if there were no fishing pressure. A fishing
mortality rate (F) of F4O%, is the amount of fishing pressure that will reduce the level of spawning per recruit to 40
percent of what would be expected in the absence of fishing. The F4O'l'.level resulted from re-evaluation of an analysis
done in 1991, which resulted in the idea that an F35'f. was most appropriate for rockfish, but it too, is currently being
chaUenged. Many feel this level of fishing exploitatkn (F4O% ) is still too aggressive for rockfish. Life history charac-
teristics of Sebastes, such as their viviparity, late maturation, longevity, as weU as current oceanographic conditions,
may require a less aggressive fishing mortality rate such as FSO'Yo or F60'Yo (A. MacCall NMFS SWFSC pers. comm.).
Continued exploitation at the F4D'fo level may result in continued declines for certain species. The Council will be
addressing the issue ofsetting an MSY (Maximum Sustainable Yield) proxy, possibly at F4D'l'. if this is deemed the most
appropriate level, in 1999.
HOllJ are stocks analyzed to decide whether or not they are overfished?
Stocks of rockflsh are subjected to an assessment. Currently, of the 66 species of Sebastes and Sebastolobus on the
West Coast. approximately 17 or 25 percent or have been assessed. Without this analysis there are no estimates of
current biomass on which to base sound management and no baseline with which to compare future stock size fluc-
tuations. This information is crucial to the development of minimum stock size estimates, which is mandated in the
national standard guidelines, section 600.310 (d)(2)(ii). Several of the non-as!'~ssed species, such as greenspot, and
vermilion rockfish, have been reported by the fishing industry to have decreased noticeably in abundance in the last
five years (B. Culver WDFW pers. comm.) and now also are being taken in the steadily increasing livefish fishery off
the West Coast (K. McI<ee-Lewis CDFG pers. comm.). Of immediate concern is the fact that approximately 60 percent
of rockfish species without stock assessments are being taken in the growing California and / or Oregon livefish fish-
eries.
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The California livefish fishery
Most of the important rockfish species taken in the livefish fishery are residential (adults have a tendency to not move .~
around much), making them very susceptible to localized overfishing (Love et aI. 1998a). The livefish fishery is one 1
that to some degree targets juveniles. By having an optimum live fish weight ranging from one to three pounds, an
economic incentive is provided to the fishers to bring in smaller fish. One to three pounds is small relative to the size
at maturity for some species and means they are fished before having the opportunity to reproduce. Additionally,
certain species, such as black, widow, and yelloweye rockfish inhabit the nearshore environment as juveniles prior to
recruitment into deeper waters as they mature, where they are then targeted in other fisheries. The issue of possible
loss of spawning potential to the stock due to the economic incentive to bring in smaller fish, as well as the impact on
other fisheries is extremely disturbing. Because of the accessibility of the nearshore environment we are seeing in-
creased fishing pressure in areas that had previously seen little or none. In California alone the number ofparticipants
in the livefish fishery has increased by over 800 percent since 1989 (CDFG commercial landing data, 1997) (Figures 36
and 37).
Figure 36. Participants In the California Livefish Fishery 1989-1996
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Figure 37. California live rockfish landings (pounds x 1000) 1989-1996
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Reduced limits in other fisheries, such as sablefish and urchins, are also leading to increased pressure on the nearshore
assemblage of rockfishes. This trend will not reverse itself unless appropriate management is applied. The alterna-
tive we are facing is to have these areas fished out.
The Oregon livefish fishery
The south and central coastal communities of Oregon experienced the emergence of a livefish fishery in 1997. This
value-added change to the traditional hook-and-line and bottom longline fisheries allowed fishers to sell their catches
at higher prices perpound than in the past. Over90 thousand pounds oflive fishes were landed in five ports: Brookings,
Gold Beach, Port Orford, Newport, and Depoe Bay.
Most of the landings in this fishery were from vessels using traditional bottom longline or hook-and-line gears such as
jigs (rod and reel) and verticallongline. However, new hook-and-line gears such as stick gear and jig gear are now
commonly used in the Gold Beach area. In addition, a limited amount of landings were from bycatch in commercial
crab gear. In Port Orford, the majority of fish landed in the large rockfish market category for live rockfish were china
and quillback rockfishes. These comprised 97 percent of the landings by weight. Other species taken included grass,
tiger, vermilion, and yelloweye rockfishes.
An additional economic incentive to bring in less abundant species exists. Yelloweye rockfish, for which strong quali-
tative information exists indicating low abundance, command a higher price command a higher price than do other,
more abundant, species of rockfishes.
Problems existing vvithin the current management system
The 1998 National Research Council report on "Improving Fish Stock Assessments" states the following:
"There are fisheries on the West Coast that do not have the basic population data necessary to allow adequate
assessment modeling. We believe it is critical that efforts be initiated to develop the databases necessary to man-
age these fisheries. Rockfish are targeted by both commercial and recreational fisheries off the West Coast. There
has been concern, coast-wide, regarding the management of nearshore rockfish. These concerns have been dis-
cussed on a regional basis by the Canada-U.S. Groundfish Committee." (National Research Council 1998). This
committee listed the following concerns.
1. There is a lack of biological information and abundance for many nearshore rockfish species.
2. There exists a generally poor track record of rockfish management coast-wide.
3. There is notable difficulty in managing nearshore species.
4. The relationship between the longevity of these species and the vulnerability to over-exploitation associated
with these species [is a cause for concern] even when some biological parameters are known."
(National Research Council 1998).
The status of 83 percent of our rockfish species managed under the PFMC's jurisdiction is virtually unknown (Figure
38). In the 1998 report to Congress on the status of overfished stocks in the United States, out of fifty-four rockfish
species listed, five are listed as "approaching overfished condition." Four are listed as "not approaching overfished
condition", and the status of the remaining forty-five species (83 percent) is listed as "unknown" (NMFS 1998).
All Essential Fish Habitat (EFH) information for rockfish in the "Essential Fish Habitat West Coast Groundfish Ap-
pendix" developed by NFMS is classified as level one. This is the lowest of four possible levels and is described as
"Presence/absence distribution available for some or all portions of the geographic range of the species" (NMFS
1998). We need to increase both the quality and quantity of habitat data for West Coast rockfish.
We have very little information on the status of nearshore rockfish stocks. Methodology is already in place in portions
of Califomia and could serve as a model that may possibly be applied to other areas of the coast as well. Support in the
way of funding and expertise on the federal level would allow this process to move forward. The national standard
guidelines, whose main purpose is stated as "to reduce overfishing immediately, rebuild overfished stocks within a
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Figure 38. The overflshlng status of 83% of managed rockfish species on the West C08st Is
unknown"
Unknown· 45 species
..,
Known· 9 species
"From the 1997 NMFS Report to Congress on the Status of Fisheries In
the United States
set timeframe, prevent bycatch, and reduce mortality of unavoidable bycatch to the maximum extent possible" man-
dates in several places management requiring data we currently do not have for many species of rockfish, such as
current and historical stock sizes.
What species of rockfishes are currently in an overfished condition?
Three species of Sebastes, Pacific Ocean perch (POP), canary rockfish, bocaccio, are currently listed as "approaching
overfished" in the 1998 NMFS Report to Congress on the status of fisheries in the United States (see Table 9). POP is
currently in a rebuilding plan that was initiated in 1981 with the goal of rebuilding depleted stocks to levels which
would produce maximum sustainable yield within 20 years. The 1998 stock assessment for POP estimates that this
species remains at low levels, and is presently at about 30 percent of target stock size (laneUi and Zimmennan 1998).
Current analysis (A. MacCall, pers comm. NMFS) of stock status in relation to the F40% fishing mortality rate indi-
cates that this level of fishing pressure may not be sustainable for widow rockfish and chilipepper rockfish as well as
for other species. One species of rockfish, bocaccio, was identified as overfished by the PFMC in 1998.
Stock assessments
In very simplistic terms, stock assessments are performed because it is virtually impossible to count the entire popu-
lation of any species of rockfish, therefore, biomass levels must be estimated. This estimation is accomplished by
sampling the population (i.e. taking length measurements, aging, enumerating landings, etc.) and plugging these
numbers into a mathematical model that takes into account and "models" the various unknowns of the population
(recruitment, selectivity, etc.). Basically a stock assessment includes all of the activities done by fishery biologists to
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Table 9, Assessment, overfishlng, and re productive Information for West Coast rockfish
Female age at sexual maturltya
Species Assessed?l Overflshing status2 50% 100%
Aurora rockfish' No Unknown ? 5
Bank rockfish" Preliminary assessment Unknown 3 4
Black rockfish" Preliminary assessment Unknown 16 10
Black-and-yellow rockfish" No Unknown 3 -4
Blackgill rockfish" Preliminary assessment Unknown 16 26
Blue rockfish" No Unknown 6 11
Bocaccio rockfish" Yes Approaching overlished 4·6 8
Broadbanded rockfish" No Unknown ? ?
Bronzespotted rockfish" No Unknown ? ?
Brown rockfish" No Unknown 5 10
Calico rockfish" No Unknown ? ?
canary rockfish" Yes Approaching overfished 9 13
Chameleon rockfish' No Unknown ? ?
Chilipepper rockfish' Yes Unknown 4 6
China rockfish" No Unknown 4 6
Copper rockfish" No Unknown 4 8
Cowcodrockfish" No Unknown 4 4
Darkblotched rockfish" Preliminary assessment Unknown 8 ?
Dusky rockfish" No Unknown ? ?
Dwarf-red rockfish" No Unknown ? ?
Aag rockfish' No Unknown 5 6
Freckled rockfish" No Unknown ? ?
Gopher rockfish" No Unknown 4 4
Grass rockfish' No Unknown ? ?
Gray rockfish" No Unknown ? ?
Greenblotched rockfish' No Unknown ? ?
Greenspoltedrockftsh' No Unknown 6 12
Greenstriped rockfish" No Unknown 7 10
Halfbanded rockfish' No Unknown ? ?
Harlequin rockfish' No Unknown ? ?
Honeycomb rockfish' No Unknown ? 5
Kelp rockfish' No Unknown 4·5 6·7
Longspine rockfish" Yes Not overlished
-14 ?
Mexican rockfish' No Unknown ? ?
Northem rockfish" No Unknown ? ?
Olive rockfish" No Unknown 5 8
Pacific ocean perch" Yes Approaching overlished 94 13
Pink rockfish" No Unknown ? ?
Pinkrose rockfish" No Unknown ? ?
Puget Sound rockfish" No Unknown 2' 13
Pygmy rockfish" No Unknown ? ?
Quillback rockfish" No Unknown 4 7
Redbanded rockfish" No Unknown 4 5
Redstripe rockfish" Preliminary assessment Unknown ? ?
Rosethom rockfish" No Unknown 8 10
Rosy rockfish" No Unknown 6 8
Rougheye rockfish" No Unknown ? ?
Semaphore rockfish" No Unknown ? ?
Sharpchin rockfish' No Unknown ? ?
Shortbelly rockfish" No Not overfished 3 4
Shortrakerrockfish' No Unknown ? ?
Shortspine rockfish' Yes Approaching overfished 13 16
Silvergray rockfish" Yes Unknown ? ?
Speckled rockfish" No Unknown 4 5
Splitnose rockfish" Preliminary assessment Unknown 5 10
Squarespot rockfish' No Unknown 5 7
Starry rockfish" No Unknown 7 12
Stripetail rockfish' No Unknown 3 4
Swordspine rockfish' No Unknown ? ?
Tiger rockfish' No Unknown ? ?
Treefish rockfish' No Unknown ? ?
Vermillion rockfish' No Unknown 5 8
Widow rockfish' Yes Not overfished 4·5 8
Yelloweye rockfish" Preliminary assessment Unknown 7 8
Yellowmouth rockfish" Preliminary Assessment Unknown -9 ?
Yellowtail rockfish' Yes Approaching overlished 6-9 11
.z 1997 Report to Congress
on the Status of Fisheries
in the United States
1 PFMC stock assessment
documents
3 1998 NFMS Essential Fish
Habitat West Coast
Groundfish Appendix
Bolding indicates values
taken from:
T.W. Echeverria, 1987
Thirty.four species of
rockfIShes: Maturity and
seasonality of reproduction.
4 Gunderson, 1997
5 Beckmann, 1998
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describe the condition or status of a stock. There are two main categories of information necessary for a stock assess-
ment. The first one involves obtaining as much information as possible on the biology of the species and performing
fishery independent surveys to monitor their relative abundance. Thesecond is to find out about the fishing activities
for the species (catches, gear types, number of fishers, effort etc.). The basic purpose of stock assessments is to esti- ~
mate the exploitable biomass of the stock in the year of the assessment and to project that forward in time under a
particular harvest policy (Ralston 1998).
Rockfishes life history characteristics of slow growth and the age varied composition of the stocks suggests that the
stock biomass should not change very rapidly; and this is one reason stock assessments are currently done only every
three years (Ralston 1998). This time frame for the assessment of rockfish biomass has come under criticism over the
last few years. Some feel assessments need to be done on a yearly basis to avoid the fluctuations in estimates and
quotas resulting from a three to four year time lag between assessments, while those performing the assessments
point to shortages of time, personnel, and stock data as limiting factors in the equation.
For better-known rockfish species (widow, bocaccio, yellowtail, POP) the Stock Synthesis model (Methot 1990) is
primarily used in calculating stock assessments. The assessments are most often based on taking observed age and
length frequency information and looking at the maximum likelihood fit of the model to the data (Ralston). This
basically means, how likely is it, given the data available for the stock being assessed (surveys, lengths, weights, ages
etc.), that the estimate for the population developed by the model is a good fit to the original data?
Once the direction in which the population biomass is moving has been identified, future production is analyzed
based on several harvest policies (Ralston 1998). The harvest policy applied to rockfish stocks by the PFMC currently
is F400/0, which decreases the spawning potential per recruit (SPR) to 40 percent of the unfished condition. The ABC is
calculated by applying the F4o'l'. fishing mortality rate to the exploitable biomass identified by the stock assessment
model and taking the average yield from typically a three-year projection (Ralston 1998). For some of the remaining
rockfish species ABC's are calculated using data from the triennial bottom trawl surveys conducted by the Alaska
Fisheries Science Center (AFSC) since 1977. The calculation takes into account area fished, catchability of the net, and
survey coverage as well as an estimate of the natural mortality rate (M) and other factors (Rogers et al. 1996). For
other minor rockfish species the current catch is added to result in a combined ABC value.
Data for the stock assessments come from many sources including federal surveys sponsored by NMFS as well as
information from industry in the form of logbooks. See the section on "Sampling and Data Collection" for more
detailed information. Prior to the establishment of an ABC, the assessment is reviewed by the Stock Assessment
Review Panel (STAR) and subsequently the Groundfish Management Team (GMT) and Scientific and Statistical Com-
mittee (SSC). The GMT uses the reviewed assessments to recommend preliminary ABCs. The SSC comments on the
STAR review results and the GMT recommendations. Once the assessment has been approved, Harvest Guidelines
(HGs) are developed. The Council is charged with determining ABCs with input from the GMT. The GMT is a group
of people composed of personnel from the three state fishery agencies and the National Marine Fisheries Service. The
Team also monitors catch rates throughout the year and analyzes impacts of alternative management measures. Tak-
ing into consideration discards at sea and other potential mitigating circumstances, the GMT and GAP, a public and
fishing industry committee, recommend to the Council a HG that must be equal to or less than the ABC set. Total
Allowable Catches (TACs) and annual quotas are equivalent to HGs. The HG recommendations are then sent to the
Council, along with reports from the SSC, and the public. After taking all of this into account the Council sets the final
ABC by vote and decides the levels of the final HGs, which results in an allocation between the limited entry and open
access portions of the fishery. Management during the fishing seasons consists of in-season alterations of limits with
the intent of not exceeding the annual HG, and providing for a year-round fishery.
To facilitate a year-round fishery the GMT sets monthly, bimonthly or trimonthly cumulative catch limits as well as
individual trip limits. The cumulative landings are monitored by the GMT throughout the year and are adjusted
accordingly to suppress or accelerate the landings. One of the biggest problems with this kind of management is that
the low trip and/or bimonthly limits currently in existence often result in management-induced discard (Ralston
1998). The fishers themselves attest to this, and an evaluation of the effectiveness of utilizing trip limits as a manage-
ment tool has been presented in a paper by Pikitch et al. (1988), in which they state that "experience with the current
management system of trip and annual single-species quotas indicates that it has been unsuccessful in meeting con-
servation goals and maintaining a year-round fishery, and has led to a significant waste of fish." And as a result "total
catch consistently exceeded both landed and annual harvest goals."
This is in conflict with the interpretation of National Standard 9 in the national standard guidelines. The guidelines
state "This national standard requires Councils to consider the bycatch effects of existing and planned conservation
and management measures guidelines" (50 CFR 600.350(b)(2». "The priority under this standard is first to avoid
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catching bycatch species where practicable. Fish that are bycatch and cannot be avoided must, to the extent practi-
cable, be returned to the sea alive. Any proposed conservation and management measure that does not give priority
to avoiding the capture of bycatch species must be supported by appropriate analysis" (50 CFR 600.350(d».
fa" A federal limited entry permit is required to participate in the limited entry segment of the fishery since 1994. Permits
are issued based on the fishing history of qualifying fishing vessels. Each permit is endorsed for one or more. of three
gear types (trawl, longline, and fish trap or pot) and in addition, for each gear type, one of four possible types of
endorsements ("A," Provisional "A," "B," and Designated Species liB"). Vessels without valid limited entry permits
may participate in the open access fishery with any legal groundfish gear except groundfish trawl, subject to any open
access trip limits, quotas and harvest guidelines in effect (PFMC 1998). Limited entry permits must be renewed
between October 1 and November 30 each year and are transferable. As of April 1998 there were approximately 500
vessels with limited entry permits. See Figures 39 and 40 for breakdown by state and gear type.
Figure 39. Commercial fishing vessels with limited entry permits by gear type
for California, Oregon and Washington in 1998
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The open access fishery includes all types of legal groundfish gear vessels that have a limited entry permit. Even
though the groundfish trawls are not legal in the open access fishery, groundfish may be taken in shrimp, prawn,
California halibut, or sea cucumber trawls, under certain conditions. These non-groundfish trawls are called ex-
empted trawl gear. (Fishermen's News Jan. 1998)
The open access allocation shares are set by the fishery management plan (FMP) (Amendment 6) which states"Allo-
cations for the open access fishery will be based on historical catch levels for the period of July 11,1984 to August 1,
1988 by exempted longline, and fishpot gears used by vessels which did not receive an endorsement for the gear." It
goes on to state that "A change in the catch history allocation method for determining the allocation for the open
access fishery will require a plan amendment." There are currently approximately 2000 vessels participating in the
open access fishery (Figure 41). Participants in the open access fishery may use, but are not limited to: longline,
vertical hook-and-line, groundfish troll, pot, semet, trammel net, shrimp and prawn trawl, California halibut trawl,
and sea cucumber trawl.
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Figure 40. Total number of commercial fishing vessels with limited entry
permits by gear type for California, Oregon, and Washington in 1998
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Figure 41. Total number of open access and limited entry commercial fishing
vessels (all gear types) for California, Oregon, and Washington In 1998
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Allocation
The initiation of the Limited Entry fishery in 1994 required the designation of allocated percentages of the rockfish
fishery. Separate allocations for the limited entry and open access fisheries are calculated annually based on the
percentages established in Amendment 6 to the groundfish fishery management plan. The allocation for the limited
entry fishery is the allowable catch (harvest guideline) for the species, or assemblage, minus the allocation to the open
access fishery. Limits for the open access fishery are primarily set as monthly cumulative limits that cannot exceed 50
percent of the 2-month limited entry limit for that species. Because there are declines in certain species of rockfish,
allocation between trawl and fixed gears are under consideration. Unfortunately, the formula proposed in initial
allocation meetings allocates primarily based on historical catch, and does not take into consideration gear selectivity
and bycatch level differences behl:een the gear types.
Rgure 42. Limited entry trawl vessels registered in each state (California.
Oregon, and Washington) In 1998
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Figure 43. Estimates of open access participants by state (California,
Oregon, and Washington) for 1997-1998
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STATE REGULATIONS
The following information was taken from: The lingcod and rockfish allocation committee DRAFr report to the ~
Council, June 1998.
Washington
State regulations were adopted by NMFS and WDFW in 1991 which imposed catch restrictions on black rockfish in
specific areas along the Washington coast (North of Cape Alava and south of Destruction Island to Leadbetter Point).
At the same time, the bag limit for rockfish in Washington was reduced from 15 to 12 fish. Additionally, an informal
agreement was established with the trawl industry to avoid targeting black rockfish.
Beginning in 1996, WDFW implemented regulations eliminating directed harvest of groWldfish with hook-and-line
or pot gear in coastal state waters (a minimal bycatch is allowed in salmon troll fisheries). Trawling in state coastal
waters is allowed only with nets having no roller gear and a foot rope diameter of less than five inches which allows
for the harvest of flatfish species such as starry floWlder and sand sole, but prevents the net from being deployed in
rocky areas. At the same time, the recreational bag limit for rockfish was reduced from 12 to 10 fish. This suite of
regulations is intended to eliminate the commercial harvest of black rockfish in state waters and complements the
black rockfish bycatch only zones adopted in federal waters through the COWlcil process in 1991. While these regula-
tions are aimed primarily at black rockfish, other species (e.g., lingcod, greenling, cabezon, and other rockfish species)
fall Wlder the same de facto allocation to recreational fIshers in state waters.
Changes in commercial trip limits and/or recreational bag limits within any given window considered for allocation
periods obviously would affect the landings data.
Oregon
A stock assessment warning of stress in the black rockfish population prompted Oregon to change its approach to
management of this species in 1994. This resulted in (1) reducing the sport bag, and (2) limiting commercial trip limits
taken in four major areas where recreational fishing was conducted. The regulations foUow: ~
• The trip limit is 200 pounds of black rockfish or 65 fIsh, whichever is greater;
• The new trip limit applies to all commercial gear except trawl;
• The trip limit applies to only four areas of the coast: around the ports of Garibaldi, Depoe BayI Newport,
Charleston, and Brookings; and
• A vessel is allowed to catch and retain more than 200 pounds and land it into a restricted area as long as no fishing
for any species occurred during that trip within a restricted area.
The objectives of this program are:
• Reduce mortality;
• Keep catch rates relatively high for the recreational fishery; and
• Not prohibit catch by a small commercial hook-and-line fishery developed follOWing reduced commercial salmon
opportunities.
California
Gear restrictions affecting the commercial fishing for rockfish
Gill and Trammel Nets
The use of gill nets in California waters was restricted greatly in recent years as a result of proposition 132, the Marine
Resources Protection Act of 1990. Gill net gear restrictions are as follows:
• The take of rockfish within state waters (zero to three miles from shore) is prohibited (1990);
• Set nets are prohibited north of Point Reyes (longstanding regulation); and
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• South of Point Sal (Santa Barbara County), combined rockfish/lingcod bycatch is limited to 200 pounds or less, of
which no more than 100 pounds may be rockfish (1988).
Trawl Nets
Trawl gear restrictions affecting rockfish fishing are as follows:
• Trawl nets are prohibited in state waters (zero to three miles), except midwater trawling is allowed within one
mile of shore between Point Sur and Yankee Point. Trawling is allowed on specified southern California halibut
fishing grounds (longstanding regulations); and
• Mesh size must be at least four and one-half inches, except as otherwise provided by federal groundfish
regulations (adopted pursuant to the FCMA).
Set Fishing Lines and Vertical Fishing Lines
Fishing line restrictions affecting rockfish fishing are as follows:
• Prohibited on weekends and state holidays from Humboldt Bay to Half Moon Bay, within one mile ofshore (1995);
and
• A maximum of 150 hooks per vessel and 15 hooks per line may be used in waters within one mile of shore,
excluding certain waters off Humboldt County and Marin County (1995).
The Recreational Fishery
The recreational take of rockfish represents a significant portion of the total fishery, with many different species of
rockfish involved. See table 10 for a list of the top ten rockfish species taken in California, Oregon, and Washington in
1997. Recreational fishing not only provides fishing opportunity for many individual anglers, but also contributes
. significantly to local economies through the purchase of licenses, gear, bait, hotel rentals and through participation in
charter boat operations. As you can see from figure 44, California recreational rockfish landings have declined sig-
nificantly since 1980. Love et al. (199&) estimate that southern California recreational rockfish catches of chilipepper
rockfISh have declined to 0.5 percent, bocaceio to 1 percent and widow rockfish to 1.25 percent of 1980 levels. Identi-
fying these trends of decline is often difficult, as reporting for the three states varies in its level of adequacy, due in part
to the nature of the fishery. In contrast to the commercial fishery, the options of where to catch and land fish are far
greater for the recreational fishery because of the relatively small boats and negligible amount of gear involved (Table
11). This makes tracking and reporting the catches much more difficult and results in numbers that are not as robust
as they should be. This is illustrated in Figure 44 by the lack of data for 1990-1992.
Some of the problems that complicate management of rockfish in the recreational fishery are the difficulty in identify-
ing individual species and the mortality associated with swim bladder expansion and stomach eversion that prevent
the use of catch and release as a management tool for most species. Management recommendations in the past have
included reduced bag limits, size limits, seasonal closures, and rotating area closures.
Table 10. Top ten rockfish species taken in the California, Oregon and Washington
recreational fisheries in 1997
California
Blue rockfish
Bocaccio
Yellowtail rockfish
Black rockfish
Chilipepper rockfish
Olive rockfish
Vermillion rockfish
Brown rockfish
Canary rockfish
Copper rockfish
Oregon
Black rockfish
Blue rockfish
Canary rockfish
Yellowtail rockfish
Yelloweye rockfish
China rockfish
Widow rockfish
Copper rockfish
Rosethom rockfish
Quillback rockfish
Washington
Black rockfish
Copper rockfish
Quillback rockfish
Brown rockfish
Yellowtail rockfish
Canary rockfish
Redstripe rockfish
Yelloweye rockfish
Blue rockfish
China rockfish
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Agure 44. Recreational rockfish landings for the top ten species of rockfishes taken In each state 1980-1997'
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Table 11. A description of West Coast recreational fishing modes
Commercial Passenger Fishing Vessel (CPFV)
This category encompasses both charter boats, which usually carry a prearranged group of anglers,
and party boats, carrying a nonprearranged group of people. Owners of CPFV are required to maintain a
daily log of persons fishing and fish taken and report the log data to the CDFG.
Private/Rental Boat (PRB)
The PRB category encompasses all hook-and-Iine sport fishing activity from boats other than CPFV's.
These boats are privately owned and launched from boat ramps on single-day trips.
Beach and Bank
All fishing from naturally-formed shoreline areas such as sandy beaches, rocky headlands and the
banks if estuaries are included here.
Jetty and Breakwater
This mode of fishing encompasses hook-and-line fishing from artificial walls, usually made from boul-
ders built either on the shore or offshore.
Pier and Dock
Pier and dock fishing encompasses all hook-and-Iine fishing from any structures built over the water
and supported by pilings or floats.
Spear
Any fishing activity, from a boat or shoreI where spear gear is utilized. Both black and blue have been
documented to be taken in this manner.
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Increasing effort in the recreational fishery has paralleled that of the commercial fishery for rockfish. Surveys of
recreational fishing effort and catch along the central and northern California coast were conducted by CDFG 1958-
1961 and from 1981-1986. During this time period the annual recreational fishing effort rose from 1.6 million fishing
days to 27 million fishing days, with nearly all of the increase due to an increase in fishing from boats, commercial
passenger fishing vessels and private/rental boats.
The catch in both surveys was dominated by rockfishes (Sebastes), and between the two surveys the catch rose from 1.3
million fish to 3.4 million fish. Declines in the recreational fishery in recent years (as evidenced by Love in earlier
statements) have not only been limited to numbers of individual animals caught, the average weight also has de-
clined, from 0.82 kg down to 0.71 kg (see Figure 45) during the survey period (CDFG 1995).
Primarily as a resultof the surveys conducted by CDFG, some general trends have been identified in the northern and
central California recreational rockfish fishery:
1. There has been a decrease in size among the shallow-water species with no consistent decline among the deep-
water species.
2. There has been an increase in the proportion of deep-water species to shallow-water species in the PRB and CPFV
catches.
3. The average weight of all five shallow-water rockfish species declined from 0.70 kg/fish to 0.60 kg/fish.
4. The average weight of the all-depths group declined from 1.29 kg/fish to 1.01 kg/fish primarily due to decreases in
size of bocaccio, canary, and vermilion rockfish. The decrease in bocaccio can be attributed to recruitment of young
fish, probably a strong 1984 year-class and overharvest of larger individuals.
Figure 45. Declines (1958-1986) in average weight of rockfish species taken
in the California recreational fishery'
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Future research
Increased monitoring and data collection for the recreational fishery must occur. This effort needs to be given equal ~
priority with commercial data collection, because in some areas the recreational catch has exceeded the commercial
catch for certain species. The sport catch of canary, greenspotted, and yellowtail rockfish exceeded the trawl landings
in central California from San Francisco to San Luis Obispo in the 1980-1986 CDFG survey.
The findings in CDFG Bulletin number 176, which were based directly on species composition, were that CPFVs and
PRBs have increased utilization of deep-water rockfish stocks between 1958 and 1986. This trend could reflect declin-
ingstocks in shallower waters, an increased interest in the deep-water rockfish, or a change in gear and vessel technol-
ogy. Data are needed on location and depth at capture to allow for evaluation of changes in fishing power and the
effects of competing fisheries. The authors contend that "of most immediate management importance is an assess-
ment of the impacts on nearshore (within three miles) stocks of the commercial long-line and other 'alternate gear'
fisheries that in recent years have replaced set-net fisheries and have expanded greatly into nearshore areas formerly
subject mainly to sportfishing."
Nearshore rockfish have been put on a priority list by the PFMC to investigate the feasibility of an assessment. The
vast majority of rockfish species found in the nearshore area never have been assessed.
There are currently research efforts taking place on various aspects of the recreational fishery for rockfish on the West
Coast. These include, but are not limited to, an economic survey of marine anglers on the West Coast, an analysis of
the recruibnent variability of black rockfish utilizing charter fishing boats from Newport and Depoe Bay OR, as well
as a black rockfish tagging program utilizing charter vessels from Washington areas. Additional effort needs to be
focused on gathering more accurate data to estimate the actual total number of removals of rockfish by this portion of
the fishery.
ROUGHEYE ROCKFISH
SPLITNOSE ROCKFISH
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rDATA COLLECTION AND SURVEYS
FOR WEST COAST ROCKFISH
Data for the management of commercial and recreational fisheries off California, Oregon and Washington comes from
various sources including the three state fishery agencies, scientific research projects as well as federally funded sur-
veys. This information is utilized in the stock assessments that in tum lead to the harvest guidelines established
yearly. Data collection from the states has evolved to contain the following components: 1) fish receipt systems in
which landings are reported by market categories, 2) logbook systems in which fishing hours and locations of fishing
are reported, and 3) sampling programs in which the composition of landings in various market categories is evalu-
ated (Sampson and Crone 1997). The major difference in the fish receipt systems between the three states is the
divergent number of market categories, representing different amounts of sorting. Logbooks are a mechanism that
monitors fishing effort in hours of fishing. providing important information on the geographic location of both catch
and effort. There is coastwide, a standardized and mandatory logbook, containing estimates of species compositions,
magnitude of the catch on a tow by tow basis, location of the tows, gear utilized, depth fished, etc. One of the
criticisms of this system is the amount of backlog existing of logbook data waiting to be entered into a computer. The
primary purpose of the commercial rockfish sampling programs in the three states is to provide information on the
species compositions of the market categories, which often consist of more than one species. Data is also collected on
age, length and sex compositions (Sampson and Crone 1997).
There has been much criticism from the fishing community of the federal surveys, contending that they fail to cover
adequate areas and depths, sample at inappropriate times of the year, and lack the knowledge fishers possess allow-
ing them to locate large aggregations of species at sea. Indeed, there are inadequacies to the survey. The triennial
survey does not cover the entire latitude range of the western U.s. coastline, it utilizes roller gear, but fish preferring
very rocky areas or midwater may not be accessible to the gear, and recent videos of the survey gear indicate rockfish
may be escaping from the net (Rogers et al. 1996).
Dayton et al. (1995) states that "...some research surveys are undertaken in random patterns appropriate for stock
analysis, but give a biased perspective of actual commercial and recreational fishing. Good fishermen do not harvest
randomly; they are often brilliant in their ability to concentrate their effect on oceanographic systems such as fronts,
Langmuir cells, natural reefs and seamounts. Such fishermen are extremely selective. Random surveys of research
cruises may underestimate the actual environmental impact of fishing..."
These issues have been brought before NMFS and are beginning to be addressed by such actions as increasing in-
volvement of industry in survey work. In 1998 several commercial vessels were chartered by the National Marine
Fisheries Service for the collections of groundfish survey data.
The discussion below is limited to those projects with a broad scope as well as those providing information to the
stock assessment process. While the list of research projects and data collection involving rockfishes is rather exten-
sive, lack of sufficient data has historically and continues to plague the management process for these species. Much
more information is needed for more accurate stock assessments on species historically assessed and possibly even
more importantly, to provide information for those commercially exploited species never assessed. Data remains
missing or scant for critical issues such as the identification of essential habitat for rockfishes, quantification of gear
impact on habitat, accurate bycatch estimates and a mandatory West Coast observer program, marine refugia for
rockfishes, and community economic analysis.
A more detailed review of current research and sampling projects on West Coast rockfish is covered in the proceed-
ings from a recent conference on West Coast groundfish "Working together for West Coast groundfish: Developing
solutions to research needs in 1998,1999,2000 and beyond:'
Pacific Fisheries Information Network (PacFIN) Groundfish Data
This database, run by the Pacific States Marine Fisheries Commission is the primary storehouse for data collected on
the Washington, Oregon, California commercial rockfish fisheries. The Commission has, since 1974, been actively
working to "improve the quality and timeliness of data collection, processing, and analysis of fishery information and
to produce data summaries required for regional conservation and management purposes" (Sampson and Crone
1997). Data in PacFIN for the management of commercially fished rockfish stocks on the West Coast comes from the
four state fishery agencies (WDFW, ODFW, CDFG), the National Marine Fisheries Service Northwest Regional Office,
and the United States Coast Guard (Sampson and Crone 1997). This data enables agencies as well as industry to track
commercial catches by area, making in-season adjustments to catch limits when necessary. The PacFIN' central data-
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base includes fish-ticket and vessel registration data provided by Washington, Oregon, and California (W-O-e) state
fishery agencies. In addition the W-Q-C data sources supply species-composition and catch-by-area proportions
developed from their port sampling and trawl logbook data systems. The highest priority of this system is to support
the Quota System Management (QSM) database, which provides weekly "real-time" groundfish samples from port ~
sampling programs in the three states. This allows for in-season tracking of landings and management of the fishery.
PacFIN' can be accessed on the World Wide Web at: www.psmfc.org.
Economic Survey of Marine Anglers of the Pacific Coast
This project is being conducted by the NMFS Southwest Fisheries Science Center with collaboration from NMFS, the
RecFIN Socioeconomic Subcommittee, Pacific Fishery Management Council, UC Davis, and UC Santa Cruz. Their
objective is a comprehensive socioeconomic profile of saltwater anglers, their fishing activity, as well as an estimation
of the economic value of saltwater fishing trips. They intend to accomplish this through a one-year survey of anglers
in California, Oregon, and Washington that will lead to the development ofmodels predicting effort shifts in response
to changes in catch rates, regulations and other factors. TIming for the project is 1998-1999.
Recreational Fisheries Information Network (RecFIN)
The RecFIN database, run by the Pacific States Marine Fisheries Commission (PSMFC), provides for sampling of
marine recreational fisheries in California, Oregon, and Washington. This is accomplished using the nationwide
Marine Recreational Fisheries Statistics Survey (MRFSS) methodology integrated with state sampling programs. The
MRFSS data set resides at PSMFC as the foundation for RecFIN and includes year-round catch and effort estimates in
all modes of fishing from 1980-1989 for California, Oregon and Washington; 1993-1998 for California and Oregon; and
1996-1998 for Washington. The goals of RecFIN are to; 1) Develop and implement a State/Federal cooperative pro-
gram for a coastwide marine recreational fisheries data system. 2) Coordinate collection, management, and dissemi-
nation of Pacific coast marine recreational fishery data. 3) Provide the data in a central location on a timely basis in the
format needed to support state and federal work on Pacific marine recreational fisheries, and 4) Reduce and avoid
duplication of data collection efforts between RecFIN and members. RecFIN' can be accessed on the World Wide Web ~
at: www.psmfc.org.
Population Genetics and Management of Nearshore Rockfishes (Sebastes) Taken in the Live-Fish
Fishery
The request for research was initiated by California Department of Fish and Game however, the project is being
funded by California Sea Grant as part of the California Ocean Agenda Research Program. Federal, state and aca-
demic institutions are assisting with the sampling. The purpose of this study is to collect samples from Washington,
Oregon, and Northern, Central, and Southern California to learn if there are regional stocks as determined by genetic
differences.
Juvenile rockfish inventory of Southern and Central California
NMFS Southwest Fisheries Science Center is conducting this research in conjunction with California Department of
Fish and Game. The objective is to carry out annual, full water column inventories of late larval and juvenile rock-
fishes to provide the vertical distribution of key species. Midwater trawl recruitment surveys have been conducted
by the NMFS Sou~~west Fisheries Science Center's Tlburon Laboratory since 1983 for the purpose of estimating the
abundance of pelagic juvenile rockfish along the central California coast. The results show an average number of 100-
day old fish taken during a standard trawl, at 36 standard stations along the California coast. This will allow for
models to be developed of late stage larvae and juveniles from the open sea to their settlement habitat. This informa-
tion can be used to measure trends in abundance allowing for better management.
California Rockfish Larval Abundance Survey
The lead organization is the NMFS TIburon lab, and this project's objective is to estimate rockfish species abundance
by means of larval production. Within the California Current ecosystem CalCOFI data have been collected over a grid
58
of north-south lines and onshore-offshore stations since 1951. Results are transformed into an index of larval abun-
dance which provide an estimate of spawner abundance. This method is capable of producing an estimate of true
biomass, instead ofan index requiring many years to interpret and can be applied to relatively unfished stocks such as
.~ the shortbelly rockfish.
\
Pacific Ocean Interjurisdictional Fisheries Management Plan
PSMFC is coordinating, and collaboration is coming from CDFG, ODFW, and WDFW. The primary objectives are to
develop an interstate management plan for selected nearshore fisheries, coordinate studies on forage fish in Washing-
ton and nearshore rockfish, and determine the biological characteristics of nearshore fishes off Oregon.
Determinants of Fishing Strategies: An Empirical Study Using Trawl Logbooks
The contact agency for this research is Oregon State University, Hatfield Marine Science Center, with assistance from
ODFW. The primary objective is to develop quantitative fishing measures of fishing strategies from Oregon trawl
logbooks by analyzing how factors such as fish prices, weather conditions, and regulations influence fishing strate-
gies and to evaluate economic success of the different fishing strategies.
The timing for this project is March 1998 - February 2000.
Rockfish Food Habits and Feeding Ecology
Oregon State University, Hatfield Marine Science Center has developed this research and will coordinate with assis-
tance from graduate research assistants. The purpose is to further the understanding of food habits, feeding ecology,
and degree of niche overlap of commercially important rockfish species by: collecting qualitative information on the
food habits and feeding behavior of widow, yellowtail, and canary rockfish. The timing for this project is January
1998 - September 1998.
West Coast Bottom Trawl Groundfish Survey
The bottom trawl survey has been run by the NMFS Alaska Fisheries Science Center (AFSC) on a triennial schedule
since 1977 and measures the abundance and distribution of the groundfish resources of the Pacific Coast off Califor-
nia, Oregon, and Washington, and southern British Columbia. These parameters are assessed by; monitoring the
abundance, distribution, and biological characteristics of principal rockfish species as well as other key groundfish
stocks, collecting biological samples from a variety of commercially important species, and collecting temperature
profiles to relate changes in fish distribution among years to changes in oceanographic conditions. The 1998 survey
will be conducted by two commercial trawlers contracted by the NMFS for 70 days, June 1 - August 8. The 1998
survey ranged from Point Conception CA to southwest Vancouver Island and will be conducted at 620 pre-deter-
mined stations between 30 and 275 fathoms. The survey results provide time series of population fluctuations for the
major groundfish species which will then be incorporated into the stock assessments of the PFMC. This project is
ongoing.
Bycatch reduction in West Coast Shrimp and Spot Prawn Trawl Fisheries
This project was developed by the University of Washington School of Fisheries in conjunction with NFMS Northwest
Fisheries Science Center (NWFSC) and commercial fishers. The objective is to decrease the amount of bycatch, of
species such as rockfish, in shrimp and spot prawn fisheries by adapting shrimp/fish separator technology to these
fisheries. The project is currently slated to run through the present year (1998).
Depth-Specific Sampling of the Deep-water Complex Species
The primary agency for this project is the NMFS NWFSC with collaboration coming from commercial fishers, and
ODFW. The primary objective is to obtain more detailed fishery-related data than are currently available, such as
depth-specific age and length composition data associated with species such as the thomyheads. The project would
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encourage selected fishers from key fishing ports to provide critical depth-specific biological information as part of
their routine fishing effort. The project is scheduled to begin in October 1998 and be ongoing.
Slope Survey of the Deep-water Complex Species
This is an annual survey conducted by NMFS NWFSC to collect fishery-independent data on the continental slope to
provide critical information needed to assess the status of the deep-water complex species. Existing survey series for
this species complex do not offer sufficient coverage and/or frequency to resolve stock trends at the level of detail or
confidence demanded by their present status. The objective of the 1998 survey is to conduct a "new" survey utilizing
chartered commercial fishing vessels. Coverage will extend from central California to the U.S. - Canadian border
from 50-100 fathoms depth out to 700 fathoms. This began in 1998 and will be ongoing.
Relative Abundance Indices of the Deep-water Complex Species Using Commercial Logbook Data
NMFS NWFSC is the primary collaborator with assistance from WDFW, ODFW, and CDFG. The purpose of this
research is to develop relative abundance indices for the deep-water complex from commercial trawl fishery data.
The project is scheduled to begin in 1998.
Enhanced Groundfish Data Collection Project
The primary agency for this project is ODFW with collaboration by the Oregon Trawl Commission, NMFS, PSMFC,
West Coast Seafood Processors Association, Trawl vessels and crews, and Northwest Food Strategies. The primary
objective of this project is to measure and determine the reasons for current rates of discard, species composition of
discard and rate of halibut survival associated with the U.S. West Coast groundfish trawl fishery. This is accom-
plished through data collection on discard amount and composition by utilizing logbooks or deployment ofobservers
aboard vessels voluntarily .participating in the program. The study area runs from the Canadian border to San Fran- ~
cisco. The project was originally scheduled to run mid 1995 - December 1998, but may continue into 1999.
Evaluating the Accuracy and Value of Groundfish Stock Assessments
Developed at Oregon State University'S Hatfield Marine Science Center with collaboration from ODFW, this project
will; measure the sensitivity of the Stock Synthesis assessment program and the value of stock assessment informa-
tion, and evaluate the performance of statistical model selection criteria applied to stock assessment models built
using the stock synthesis program. This project is scheduled to run from August 1995 to September 1998.
CentraUNorthem California Juvenile Rockfish Recruitment Survey
The primary agency is NMFS TIburon lab. The objective is to estimate rockfish recruitment strengths annually by
utilizing midwater trawls, SCUBA transects, and analyzing the stomach contents of recreationally caught salmon.
Oregon State and Coastal Communities Fisheries Economic Assessment
This project is conducted by the Oregon Coastal Zone Management Association with collaboration from The Research
Group. The primary objectives are to prepare an economic profile of Oregon's commercial fishing industry, including
a historical description of changes in landings, prices, ex-vessel and processor revenues, economic impacts on total
personal income, and associated government revenues. The information will be utilized to establish trend informa-
tion to allow informed projections to be made regarding the fate of the industry. The timing of this project is 1998,
1999, and 2000+.
Developing Basic Information for the Design and Implementation of West Coast Marine Reserves
Headed by the Environmental Defense Fund, this project's collaborators include interested fishers, the Scientific Ad-
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visory Panel of the Pacific Ocean Conservation Network, UC Santa Cruz, NMFS, Oregon State University, and Cali-
fornia Sea Grant. Some of the primary goals of this project are to collect and synthesize all available data from West
Coast marine reserves and disseminate it to the PFMC, stakeholders and the general public, to develop a fish popula-
tion model to investigate the effects of marine reserves on rebuilding times for depleted stocks, construct a GIS base
map of the continental shelf/slope showing habitat and suspected sources and sinks for groundfish, and develop a
framework for bioeconomic analysis of marine reserves.
West Coast Commercial Fishery Income Impact Estimation
This project is being developed primarily by the PFMC with assistance from The Resource Group. This project will
attempt to provide key information needed to assess the economic dependence of western coastal communities on the
commercial fisheries. This project will provide values to be used to generate community, state and regional estimates
of personal income associated with West Coast commercial fisheries. This information is required by the Magnuson-
Stevens Act and the National Environmental Policy Act and is slated to be completed this year.
Marine Harvest Refugia for West Coast Rockfish of North America, a Workshop
This workshop was organized by Mary Yoklavich, NMFS Pacific Fisheries Environmental Lab, sponsored by NMFS
Office of Protective Resources, and was attended by 37 biologists, ecologists, social scientists, economists, and re-
source managers, representing federal and state agencies from Alaska to California as well as academic interests from
relevant institutes. The primary objective was to assess current and future needs, benefits, and implementation of
harvest refugia to protect and manage rockfish populations and develop recommendations for establishing and moni-
toring rockfish refugia on the West Coast of the United States. The proceedings of this conference was made available
late summer of 1998.
Analysis of Industry-Scientific Cooperative Fisheries Research Programs: Implications for Research
~. and Management of West Coast Groundfish Fisheries and Management
Organized through the Coastal Oregon Marine Exper~entStation at Oregon State University's Hatfield Marine Sci-
ence Center, the primary collaborators have been NMFS NWFSC. The principal objective is to improve the manage-
ment of West Coast ground/ish fisheries by developing information and approaches for improving the design and
implementation of fisher-scientist cooperative research projects. Timing for this program is January 1998 - October
1999.
TIGER ROCKFISH
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ROCKFISH TAKEN AS BYCATCH _
What is bycatch?
Generally, bycatch is thought to be the incidental take of marine life that is not landed. and marketed. More specifi-
cally, bycatch is any species or species complex that was not intentionally targeted but was captured as a result of
fishing. Management induced discards, which are occurring as a result of smaller and smaller trip limits, are a specific
type of bycatch. Discards result when the amount of fish taken exceeds the limit for that species. These fish must be
discarded, even though they meet all the market requirements for species, size, etc. Mostfishers would prefer to catch
the species or species complex, the size, number and sometimes even the sex of the specific species they target. Unfor-
tunately a variety of natural conditions, regulations, and limits to gear selectivity do not always make this an easy or
even attainable goal.
Nontargeted species that are incidentally caught are often referred to as bycatch. Some bycatch can be retained and
sold and some must be discarded for a variety of reasons. However, the terms"target", "bycatch", and "discards" can
be confusing, as they are often used differently by different groups. "Discards" most often refer to species that are not
landed because of management restrictions and must be returned to the sea dead or alive. This can be confusing in
that the "discarded" species is also the "target" species, the conundrum is that only a certain amount may be landed.
Why is it an issue?
Bycatch raises concerns both from a conservation and from an economic perspective. Some of the concern relates to
impacts on commercial fisheries and the loss of fishing opportunity. Broad ecological impacts are also a source of
concern. When removals from the system are only estimated by landings, ecosystem impacts including the alteration
of food webs or benthic communities can occur as a result of unquantified and undocumented bycatch occurring
(Dayton 1995). Bycatch also can become an economic, or allocation issue when discards could be utilized by another ~
fishery or gear group. Experience has shown that far too often allocation decisions are made based solely on historical
catch levels. Bycatch levels can change over time and as a result of management policies, what was used as the
deciding factor for allocation decisions five or ten years may be inappropriate today. Currently, little or no consider-
ation is given to analyzing and allocating to gear types with potentially lower levels of bycatch.
Potential ecosystem impact of discards can take the form of the follOWing examples given by Dayton et al. (1995).
1. "Large amounts of discarded organic material as a result of bycatch affects the marine ecosystems in the same
way as does organic pollution from other human activities and often has secondary effects. In general there
are several potential effects of dumping organic material from the aggregation of predator species to local
anoxia. These effects are likely to be most pronounced in areas with low current flow or in situations where
discarded material is deposited on sensitive communities and habitats. Benthic organisms have a clear
relationship with the sediment with which they are associated, consequently one can expect cascading and
possibly long-term effects from dumping large amounts of organic material."
2. Removal of (prey and predator of the target species) species can, over time, alter the heterogeneity of the
system and the communities, predisposing them to destabilizing influences
Reasons for discard
Ultimately, the reason for discard lies in the fact that an organism has been caught that cannot be utilized. Although
the reasons for not being able to utilize that organism are many and varied, it nevertheless was caught in the first place
as a result of indiscriminant gear and/or fishing practices. Some fishers contend that certain gear for example hook- ~
and-line, is more selective than others, such as trawl. It stands to reason that smaller, more maneuverable gear would )
produce less discards proportionate to total catch, especially when fishing in complex habitat. Within gear types there
are alterations that can be made to reduce bycatch, such as limiting the number of hooks in longline gear, to provide
an incentive to catch fewer numbers of larger fish, to altering the mesh size and overall capacity of trawl nets and
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vessels. It also stands to reason that the less capacity in gear, the less probable there will be high amounts of regula-
tory discard because a limit has been exceeded. For each gear type there are fishing practices that can be applied to
reduce bycatch such as knowing how species of rockfish distribute themselves in relation to depth and communicat-
ing, within the fleet, areas where a species can be fished cleanly and where that is not possible.
Incentives should be in place to encourage these practices, and education occur to assure that all members of the
groundfish fleet on the West Coast are aware of them. Finally, analysis of gear selectivity and standards must be
developed for all gear types.
Pikitch et al. (1988) cites five reasons fishers give for discards. These are the primary reasons fish are thrown over the
side, but not why they are captured in the first place. They are as follows: 1) the discarded species has a limited market
and the processors will not purchase them; 2) the species was marketable but below an acceptable market size and
would not be purchased; 3) the per-unit, ex-vessel value for the species being discarded was not as great as that of
other fish; 4) the landing quota for the species had been met already, therefore, it would be illegal to retain these fish,
even though they were fully marketable; 5) ll'ili?cellaneous reasons. According to Pikitch et al. (1988) discards were
rarely attributed to causes other than those listed above, however, one such reason was attaining full hold capacity.
The solutions to the problem of bycatch must not be only to deal with enumeration and utilization but also address
why the organisms are being captured in the first place. The latest amendments of the Magnuson Fishery Conserva-
tion and Management Act (MFCMA) added National Standard Nine, which deals directly with bycatch. Section 301
(a)(9) of the MFCMA states: "Conservation and management measures shall, to the extent practicable (A) minimize
bycatch and (B) to the extent that bycatch cannot be avoided, minimize the mortality of such bycatch."
The national standard guidelines, which are published by NMFS and give direction to the Councils as to interpreta-
tion of the National Standards, advise that the regional fishery management councils must "select measures that, to
the extent practicable, will minimize bycatch mortality." (National Standard Guidelines 50 CFR 600.350(d)(3». In
order to determine which measures to select the following factors should be considered:
(A) Population effects for the bycatch species;
(B) Ecological effects due to changes in the bycatch of that species (effects on other species in the ecosystem);
(C) Changes in the bycatch of other species of fish and the resulting population and ecosystem effects;
(0) Effects on marine mammals and birds;
(E) Changes in fishing, processing, and marketing costs;
(F) Changes in fishing practices and behavior of fishermen;
(G) Changes in research, administration, and enforcement costs and management effectiveness;
(H) Changes in the economic, social or cultural value of fishing activities and nonconsumptive uses of fishery
resources;
(I) Changes in the distribution of benefits and costs; and
a> Social effects.
(ii) The Councils should adhere to the precautionary approach found in the Food and Agriculture Organization of
the United States (FAO) Code of Conduct for Responsible Fisheries." (50 CFR 6OO.350(d)(3)(i) and (ii».
The current amendments to the Fishery Management Plan (FMP) for groundfish (which includes rockfish) as put
forth by the PFMC do not meet the requirements of the Magnuson Act for reducing bycatch. The Act clearly states
that the groundfish FMP be amended to include specific and identifiable management measures designed first to
minimize bycatch and second to minimize bycatch mortality. Management measures such as these have yet to be
promulgated by the Pacific Fishery Management Council.
Additional direction on the reduction of bycatch, development of "selective and environmentally safe" gear and
practices can be found in the FAO Code of Conduct of Responsible Fisheries. The following selected paragraphs from
this document highlight this information.
Article 6 - General principles
"6.6 Selective and environmentally safe fishing gear and practices should be further developed and applied, to the ~
extent practicable, in order to maintain biodiversity and to conserve the population structure and aquatic ecosys-
tems and protect fish quality. Where proper selective and environmentally safe fishing gear and practices exist,
they should be recognized and accorded a priority in establishing conservation and management measures for
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fisheries. States and users should minimize waste and catch of non-target species..." (FAO 1995).
"Discarding also produces a number of economic impacts. Discarding commercial target species results in a
direct cost to the fishing industry in the form of foregone income. Where fisheries interact, discarding in one
fishery can reduce the potential revenue in another. Also, the cost associated with trying to collect information on
the level of discarding for the purpose of stock assessment may be considerable in some fisheries. While some
level of discarding occurs in nearly all fisheries, some fisheries management policies aimed at improving fishers
incomes have led to an increase in the level of discarding" (FAa 1995).
Dealing with discard can take the form of technical measures, administrative measures, or economic measures. "While
a variety of bycatch management options exist, no single management option can reduce discarding in every situa-
tion. Hence, a combination of policies is required. From an economic perspective, the most desirable approach to
reducing the problems associated with discarding is to reduce the total amount of effort in world fisheries" (FAa
1995).
The current management regime for groundfish was put in place during the early 1980s and was charged with two
primary tasks in relation to rockfish. I} prevent the overharvest of individual species, and 2} maintain a year-round
fishery. Declines associated with a number of species, the objective of operating a year-round fishery, and possibly
inadequate scientific sampling techniques have led to the development of extremely low trip limits placed on certain
species. These trip limits equate to large amounts ofbycatch, which are attested to by fishers and scientists alike. Tom
Morrison, an Oregon trawler stated that "each trawl vessel in the fleet (OR) is currently discarding 20000-40000 Ibs. of
yellowtailI month," primarily due to regulatory induced discard. Pikitch et al state in their 1988 report evaluating trip
limits as a management tool, that although landed catches for widow rockfish were close to their annuals quotas, total
catch (landed catch + discard) "consistently exceeded both landed catch and annual harvest goals."
Trip limit management is clearly failing. Not only does it induce large amounts of bycatch, it fails to take into account
the amount discarded and instead primarily relies on landings to develop the next year's Total Allowable Catch
(TAC). In other words, we have very little idea of the total removals (landed catch + discards) from the system.
Discard is not monitored, and we have no limits placed on it. This appears counterintuitive to many people. There
are strict limits placed on what can be landed and sold, but a limitless amount of fish may be thrown back into the
ocean. Because mortality is often quite high for discards, the actuality of the situation is that we have limits on what
we can catch and keep but not what we can kill.
Simply continuing to ratchet down the trip limits is not the answer. Smaller trip limits have forced fishers to spend
more time at sea because the limits are so small they need to hit the mark every time to survive economically. This
leads to increased amounts of bycatch for species that are not of the highest economic value, discards of the target
species if they go over their limit, and increased time at sea; resulting in increased impact on the resource and the
ecosystem as a whole, as this scenario replays itself month after month. This problem is only exacerbated by over-
capitalization of the fleet (excess power and gear) and too many people in the fishery. In other words, too many
people trying to catch too few fish. Joe Easley, president of the Oregon Trawl Commission, estimates that current
capacity in the groundfish fleet is three times what is necessitated by present trip limits.
The outlook is not completely bleak. Some participating in the fishery do take opportunities to decrease bycatch by
moving to different areas and making shorter tows. Efforts to monitor and estimate bycatch levels are currently taking
place, through the use of observers, in the whiting fishery (see Figures 46 and 47) and portions of the West Coast trawl
industry. The program to analyze bycatch in the trawl industry is currently a volunteer effort and is being facilitated
through the Oregon Department of Fish and Wtldlife with cooperation from the Oregon Trawl Commission. This
project is attempting to quantify bycatch through direct observation by placing observers aboard the vessels as well as
through indirect data collection by means of vessel logbooks. The program, entitled the "Enhanced Groundfish Data
Collection Project," began in 1995 with behveen 35 and 37 boats participating, approximately 25 have carried observ-
ers (Mark Saelens ODFW, pers. comm.). Figure 48 represents data released from the project and compares this with
current discard estimates. This graph shows that in the categories "yellowtail rockfish," "other rockfish" and "Sebastes
complex," 1997 bycatch figures greatly exceeded current discard estimates. It should be noted that this data has not
yet been completely analyzed, (Table 12] and should be viewed in this context. In addition to these caveats, and also
potentially having an impact on the data, is the fact that discard in observed tows for a trip was applied to the total
landed catch from fish tickets. Since not all tows were observed on any given trip, this method results in an assump-
tion of zero discard for any unobserved tow. This witl have to be dealt with in the formal analysis, but could have
introduced a bias into the data represented in Figure 48 (B. Culver WDFW pers. comm.).
Aproject being done through the School of Fisheries at the University of Washington in collaboration with the NMFS
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Figure 46. Top three species of rockfish taken as bycatch in the offshore
whiting fleet in 1997
-------------------------------------
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Figure 47. Top three species of rockfish taken as bycatch in the shoreside
whiting fleet in 1997
--r--------------------.---------
Misc. rockfish Widow rockfish Yellowtail rockfish
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Figure 48. Estimates of percent discard from the "Enhanced Groundflsh Data
Collection Project" compared to current discard estimates
Data used with ODFW permission
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Northwest Fisheries Science Center is attempting to evaluate existing shrimp/fish separator technology to determine
the most effective and practical methods for reducing bycatch. Table 13 gives an example of the species of rockfish
taken as bycatch during the analysis for this project. Please take note of the important caveats associated with this
table. The major concern with this fishery, which has been communicated by both fishers and scientists alike, is not
necessarily bycatch, but habitat damage (F. Donahue commercial fisherman pers. comm.). Like many species of
rockfish, spot prawns prefer to live in areas with very heterogeneous bottom types. The gear used for fishing them
must be able to drag over large amounts of rock and invertebrate life on the bottom and not become overly damaged
in the process. In addition to catching prawns and other species as bycatch, this sturdy, unyielding gear can drag up
large amounts of coral, sponges and other benthic organisms in the process. Some believe the impact of removing
large amounts of sessile organisms from this habitat probably will result in substantial changes in the ecology of the
areas which are trawled (Dayton et a1.1995).
The spot prawn fishery is a good example of the presence of an economic incentive resulting in unselective and
damaging fishing practices. According to fishermen, the price of $7.00/pound for prawns has made it worthwhile to
fish in areas previously unexploited due to the amount of rock present on the bottom and the high risk of gear dam-
age. Regulations for the spot prawn fishery include a minimum mesh size of three inches in California, as well as
limited permits available for vessels in Oregon and Washington. This is an interim measure in both states, and the
fuhtre is unclear for both, but is likely to become more tightly regulated. Both states require the use of "fish-eye"
bycatch reduction devices (N. Lowry University of Washington pers comm.).
Does it make good business sense to not have a figure for total removals from the system (see Figure 49)? Is there any ~
other extractive resource management going on where we do not know how much we are taking out? What can be
done?
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Table 12. Caveats for the data from the "Enhanced Groundfish Data Collection Project":
Developed by Mark Saelens ODFW
"This data is provided by the Oregon Department of Fish and Wildlife as a preliminary compilation of a
portion of the data collection via the" Enhanced Data Collection Program". These data are not an analv-
~ and should not be viewed as representative of the trawl fleet at this time. A fuJI statistical analysis of
this data mayor may not yield similar answers; however it would be inappropriate to assume results prior
to the completion of such an analysis. "
1. What the presented data are
• Simple summary of information of the observer data collected during the period from
November 1995 - December 1997.
• Representative of only those vessels that have participated through 1997, not the entire fleet.
• Not sorted into appropriate fishing strategies, depth zone, areas, seasons, etc.
And as a result may be biased upwards or downwards from what a true analysis would reveal.
• Examples of the types of analysis that could be generated after the data collected have been determined
to be useful for improving stock assessments and making management decisions.
• Examples to created to show industry and scientists what types of information have been collected to
date.
• Examples to demonstrate to funding sources the "we are doing the job we agreed to do".
• Examples to help us understand what the shortcomings are in terms of area, time, and fishing strategy
coverage.
2. These data are not
• Intended to be viewed as representatives of the "new" best discard estimates, although we do admit that
some interesting patterns have started to emerge.
• Assembled in a fashion that would be utilized for a proper analysis
• Presented as a complete package of what information has been collected to date. We have information
on all groundfish species, and we have additional "Enhanced logbook" data, which has not been
compiled.
3. Expected action
• Approval for data collected to be made available to analysts for projects to determine the usefulness of
this information for improving stock assessments.
• Approval for data collected to be used as information for improving management decisions (Discard
rates, species mix, etc.)
f""'" •Approval for data collected to be used in the design of the Council's comprehensive observer program
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Table 13.
Rockfish species taken as bycatch in the spot prawn fishery
Bank
Blackgill
Chilipepper
Greenblotched
Greenstriped
Halfbanded
Pink
Pinkrose
Rosethom
Rosy
Shortbelly
Splitnose
Stripetail
Swordspine
Shortspine thomyheads
Note: Important caveats for this data. These species were caught during a short period of fishing
in one area near the southernmost limit of the fishery - they are not representative of the fishery
as a whole, which extends over a large area and long season.
Figure 49. Metric tons of rockfish taken as bycatch In 1997
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Action is mandated by the Magnuson Act and by the fact that if our stewardship of this resource does not immedi-
ately improve we are in danger of doing irreparable damage both to it and the coastal conununities dependent on this
resource. The following are some suggested actions that need to be taken if we are to get a handle on the amount of
bycatch present in West Coast fisheries.
1. Analyze the fishery to develop appropriate discard estimates. Current estimates of bycatch for rockfish may be
inappropriate and inaccurate Estimates must come from all gear types and all fisheries, including sport, and
ultimately should include aU species, not just those that are marketable. If our goal is truly ecosystem
management, all species taken in the fishery must be accounted for. This can be accomplished through the
development of a mandatory observer program.
2. From this analysis, bycatch limits must be developed and some incentive put in place to reward cleaner and more
selective fishing practices.
3. Decrease participation and capacity in the fishery.
4. Develop gear standards in relation to acceptable and appropriate levels of bycatch. Make greater use of gear re-
strictions, such as prohibiting the use of particular gear types during certain times of the year, and changing the
minimum legal mesh size.
5. Allow fishers the flexibility to utilize gear other than what they are permitted for if it will reduce the amount of
bycatch.
6. Move to less than a year round fishery by breaking the year up into "periods" where the effort and TAC could be
spread out in a more efficient manner. If this is done, however, several things need to be taken in to consideration
in defining what the periods would be such as: biology of the animals, timing in relation to fishing for other species
(which would allow processors to continue to operate with some consistency) and weather (which would allow
those with smaller vessels to operate with some consistency) (W. Forsman Pacific Coast Seafoods pers comm).
TREEFISH ROCKFISH
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MARINE REFUGIA _
Perhaps something can be taken from the following quote by Albert Einstein and applied to fisheries management ~
"The world we have created today as result of our thinking thus far has problems which cannot be solved by thinking
the way we thought when we created them" (McArdle 1997). Perhaps the problems existing today in the fishery for
West Coast rockfish can't be solved by applying the same management that was used to create them. Traditional
fisheries management has failed in the protection of West Coast rockfish in many ways; overcapitalization of the
fishe~ overfishing, and habitat destruction to name a few. In an attempt to remedy some of these failings there has
been much discussion and debate recently surrounding the issue of developing marine refugia. In spite of well
intentioned efforts over the last 23 years (The Magnuson Act was originally passed in 1976) by federal and state
fisheries management entities, rockfish stocks continue to decline (Ralston 1998, Love 1998, Ralston and Pearson 1997,
Ianelli 1998), and appear as four of the five West Coast groundfish species listed as "approaching overfished" in the
1998 report by NMFS to congress on the status of Fisheries in the United States.
The uncertainty generally acknowledged to exist in fisheries management comes from many sources. It results from
a lack of data on many species, by simplifying assumptions made in mathematical models used for analysis, and from
a lack of understanding of Iarge-scale ecological processes such as long-term oceanographic cycles, and life history
strategies (Fujita et al. 1997). A fraction of this uncertainty can be addressed thro\.lgh increased research and data
collection and some is just an artifact of the complicated natural environmental conditions that exist on the earth and
in its oceans.
How do we begin to manage that uncertainty effectively?
Some feel that by setting aside, in perpetuity, a fraction of the resource for the purpose of guaranteeulg its future
existence, we are dealing with this uncertainty by acknowledging the inability of modem science to completely un-
derstand a very complex system. The development of "no-take" zones can be looked at as a way of "hedging our
bets" against the management being applied and the assumptions made in the rest of the system. This is conceptu-
ally similar to terrestrial land management, where areas of land have been set aside as national parks, wildemess
areas, etc., while others continue to be managed for the extraction of natural resources.
Rockfish have several life-history characteristics, such as being long-lived, increasing fecundity with age, and high
site fidelity (adults don't move much) that qualify them as good candidates for responding favorably to refugia, as
indeed they have been proven to (see Table 14).
What are some of the potential benefits of marine reserves?
1. Protection against management errors and uncertainty in stock assessments by setting aside a minimum spawning
biomass (Fujita et al. 1997).
2. Protect habitat from human disturbance, from fishing, pollution, development etc.
3. Protection for weak stocks in mixed species assemblages (Fujita et aI. 1998).
4. Improvements to long-term yield by allowing the fish within the reserve to attain a natural age structure resulting
in an increase in potential recruits to the fishery.
5. Enable scientists to disentangle effects of the fishing and environmental change on fisheries communities and the
ecosystem they depend on.
What issues must be taken into consideration in their development?
1. Establish clear goals for each proposed area. These include such questions as: Exactly why is the refuge being
proposed? What are the expected benefits? ~
2. Analyze the impacts (social, economic, etc.) and potential mitigation measures for coastal communities, as well as
recreational and commercial fisheries.
3. Involve all potentially impacted by the reserve from the onset in a meaningful manner.
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Table 14. Established West Coast no-take marine reserves
Taken from: Can no-take marine reserves help rebuild and sustain
the pacific coast groundfish fishery? Fujita et al. 1997.
Location and Approx. Years Performance/notes
and Site size Closed to
(km2) fishing
Edmunds Park, <2 27 Larger size copper, qUillback, and lingcod than
Puget Sound four other control sites. Larger numbers of
copper and lingcod than other control sites1
Porteau Cove, <1 >10 "Lingcod spawning at this site is one of the
Vancouver largest ever recorded in Howe Sound.1t2
Shady Cover, <2 7 Almost three times the number of large lingcod and
Friday Harbor lingcod nests than nearby control site (Tum San
Juan Islands Island). Almost twice as many fish (all species)
than control site.
Whytecliff Park, <1 4 Above average lingcod spawning. Both Vancouver
Vancouver sites are deep-sided, may contain resident
popUlations of lingcod despite small size.2
Hopkins Marine 1.44 13 Larger rockfish (all species) than adjacent outside
Reserve, Monterev control.3
Point Lobos, Carmel 1.25 37 Larger rockfish (all species) than adjacent outside
Monterey County control. First underwater part in the U.S.3
Big Creek Reserve, 6.75 <4 Rockfish inside were not larger than adjacent Big
Sur(-37 miles south control. However, overall fishing effort in this area is
of Monerey) less than at the two sites near Monterey, and the
site is relatively new.
Note: all results are statistically significant except for Vancouver sites which are pers. comm.
lPalsson and Pacunski (1995)
2Steve Martel, Research Technician, Vancouver Aquarium, pers. comm.
3Paddack (1996)
4. Develop an achievable enforcement regime and identify appropriate funding sources prior to the designation of
the area in order for enforcement to be implemented concurrent to the refuge.
5. Collect biological baseline information and develop a monitoring program to be continued after the area is
designated as a refuge. Both must be rigorous enough to analyze the feasibility of the achievement of the goals set
for the area.
6. Other management tools must be utilized coincident with the refuge. Management tools such as limited entry,
TACs, and time/area closures must be evaluated for their usefulness in addition to refugia.
7. Outside forces, such as predators, must by analyzed.
The following is a statement prepared by Mary Yoklavich of the NMFS NWFSC for a conference dealing with research
needs for West Coast groundfish, in which she summarized the results of a workshop on marine refugia for West
Coast rockfish. The purpose of this workshop was to bring together biologists, ecologists, social scientists, econo-
mists, and resource managers to address the following questions:
What are key problems in managing rockfish populations?
Can marine harvest refugia help manage and conserve rockfish populations?
What can we expect from marine harvest refugia?
What are the risks involved in establishing harvest refugia?
What are the design considerations for effective harvest refugia?
Who are the stakeholders interested in the process of developing and implementing refugia?
What arc the requirements and considerations of these stakeholders?
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Ms. Yoklavich states; There was general consensus that marine harvest refugia exemplify a precautionary ap-
proach to the management and conservation of rockfish resources on the West Coast. It was recognized that,
while there are limits to our scientific knowledge of rockfish ecology, we have sufficient understanding of the ~,
problems associated with their management and conservation to proceed with the process of implementing refu- .
gia as a supplement to traditional management practices. Marine harvest refugia are one of the few constructive
ways to address protection and conservation of essential fish habitat, and offer the opportunity for habitat to
recover from disturbances including impacts from fishing gear. Refugia hold promise in allowing us to separate
environmental variables from fishery effects, incorporate ecosystem principles into fisheries assemblage manage-
ment, and collect the needed baseline data for more accurate stock assessments.
Three different scenarios for developing rockfish refugia were proposed based on the goals and objectives for
establishing the refugia. These scenarios range from small no-take heritage sites used for research and to protect
key habitats and species, to refugia that augment other management practices and buffer against overfishing, to
large harvest refugia used for sustainable fisheries management.
It was agreed that stakeholders need to be identified early in the process of implementing rockfish refugia. A
network among all those involved in the refugia process should consider interstate and intemational issues of
rockfish resource management. Public education should reinforce compliance and help lessen the need for en-
forcement, but enforcement will be necessary and should be considered in the design and implementation pre-
cess. Assignment of property rights, which would encourage fishermen to take a personal interest in the protec-
tion of the refuge, would foster compliance. Vessel-tracking systems, an attractive aid to enforcement, need to be
considered. Planning should carefully consider the range of needs and concerns, resources available, and oppor-
tunities for cooperation among local, state, and federal entities in promoting compliance and carrying out en-
forcements.
This quote from a 1995 CDFG report summarizes why some feel the development and implementation of marine
refugia are necessary if we are to ensure the existence of healthy rockfish stocks in perpetuity.
As our human population has grown, fishing technology has rapidly advanced and demands on fishery resources
have rapidly increased. Management actions have frequently been too little too late to stem fishery declines. Perma- """"\
nent closure of selected areas may become one of the few reliable management strategies for protecting fishery stocks
(particularly rockfish that are late-maturing, long-lived, and have low natural mortality) for use by future genera-
tions.
YELLOWEYE ROCKFISH
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THE PRECAUTIONARY APPROACH _
The term "precautionary approach" has become a buzz-word in marine fisheries management within the last few
years to the point where the 1998 Guidelines for National Standard 1 of the Magnuson Act in part 600 state: "In
general, Councils should adopt a precautionary approach to specification of OY." Since its inclusion in the 1995
document by FAO, the Code of Conduct for Responsible Fisheries, the definition of what the precautionary approach
is and what actions constitute the achievement of it have been many and varied. The following discussion is intended
to bring some clarity to the issue by giving a brief history of the definition of the "precautionary approach" and
examples of actions that can be taken to achieve it.
Dr. Rob Stephenson, DFO, New Brunswick defines the precautionary approach in the following statement from the
proceedings of a conference on herring stock assessment and research priorities held in December 1997 at the New
England Aquarium. "What is the precautionary approach? It is a concept aimed at insuring sustainable development
and rational use. It involves the application of prudent foresight, taking into account uncertainties. We need to take
action with incomplete knowledge. It has a lot of words that have not really been defined or operationalized, but
basically I would put it this way: We have to be explicit about the needs for future generations, we have to avoid
irreversible changes which are damaging to the ecosystem. We have to identify in advance undesirable outcome. We
need to be efficient and effective in corrective measures and when there is uncertainty, give benefit to the resource."
What is the precautionary approach and how do we achieve it?
The "Code of Conduct for Responsible Fisheries" which was originated at the International Conference on Respon-
sible Fishing in 1992 and adopted by the FAO (Food and Agriculture Organization) in 1995, was one of the first
documents to concretely define the precautionary approach and its application to fisheries. Although it is voluntary,
parts are relevant to international law. The purpose of the Code is to "provide principles and standards applicable to
the conservation, management and development of fisheries. It also covers the capture, processing and trade of fish
and fishery products, fishing operations, aquaculture, fisheries research and the integration of fisheries into coastal
area management."
Code of Conduct for Responsible Fisheries
Article 7.5 Precautionary Approach
7.5.1 States should apply the precautionary approach widely to conservation, management and exploitation of
living resources in order to protect them and preserve the aquatic environment. The absence of adequate scien-
tific information should not be used as a reason for postponing or failing to take conservation and management
measures.
7.5.2 In implementing the precautionary approach, States should take into account, inter alia, uncertainties relat-
ing to the size and productivity of the stocks, reference points, levels and distribution of fishing mortality and the
impact of fishing activities, including discards, on non-target and associated or dependant species as well as
environmental and socia-economic conditions.
States and subregional or regional fisheries management organizations and arrangements should, on the basis of
the best scientific evidence available, inter alia, determine:
a.) stock specific target reference points, and, at the same time, the action to be taken if they are exceeded; and
b.) stock specific limit reference points and at the same time, the action to be taken if they are exceeded; when a
limit reference point is approached, measures should be taken to ensure that it will not be exceeded.
7.5.4 In the case of new or exploratory fisheries, States should adopt as soon as possible cautious conservation and
management measures; including, inter alia, catch limits and effort limits. Such measures should remain in force
until there are sufficient data to allow assessment of the impact of the fisheries on the long-term sustainability of
the stocks, whereupon conservation and management measures based on that assessment should be implemented.
The latter measures should, if appropriate, allow for the gradual development of the fisheries.
7.5.5 If a natural phenomenon has a significant adverse impact on the status of living aquatic resources, States
should adopt conservation and management measures on an emergency basis to ensure that fishing activity does
not exacerbate such adverse impact. States should also adopt such measures on an emergency basis where fish-
ing activity presents a serious threat to the sustainability of such resources. Measures taken on an emergency
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basis should be temporary and should be based on the best scientific evidence available.
The NOAA Technical Memorandum: Technical Guidance on the Use of Precautionary Approaches to Implementing
National Standard One of the Magnuson-Stevens Fishery Conservation and Management Act defines the precaution- ~
ary approach in this manner. "The precautionary approach implements conservation measures even in the absence of
scientific certainty that fish stocks are being overexploited. In a fisheries context, the precautionary approach is re-
ceiving considerable attention throughout the world primarily because the collapse of many fisheries resources is
perceived to be due to the inability to implement timely conservation measures without scientific proof of overfish-
ing. Thus, the precautionary approach is essentially a reversal of the "burden of proof." (NOAA 1998).
Examples of precautionary measures
1.) Taken from: Rocking the Boat: Conserving Fisheries and Protecting Jobs (McGinn 1998).
• Control access to the fishery early, before problems appear.
• Encourage responsible fishing through some form of fishing tenure or limited access.
• Place a cap on both fishing capacity and total fishing catch rate.
• Develop conservative catch limits and define upper range.
• If upper range is exceeded, implement recovery plans immediately to restore the stock.
• Reduce subsidies and encourage development of fisheries that are economically self-sufficient.
• Establish data collection and reporting systems.
• Avoid targeting fish that are too young or too small.
• Minimize bycatch through the use of more selective gear.
• Use area closures and marine protected areas to limit risks to the resource by providing refuges for stocks and
restoring habitat.
• Develop management plans cooperatively with stakeholders and ensure ongoing participation and feedback.
2.} Taken from: Technical Guidance on the Use of Precautionary Approaches to Implementing National Standard One
of the Magnuson-Stevens Fishery Conservation and Management Act (NOAA 1998).
• Develop marine protected areas
• Use "clean" gear types to minimize impacts of fisheries on stocks.
• Place restrictions on the physical characteristics of gear (such as mesh size, hook size, and other physical
characteristics) to minimize impacts of fisheries on the stocks and damage to the habitat.
• Modify fishing characteristics to minimize impacts of fisheries on the stocks and damage to the habitat.
• Modify fishing seasons to achieve conservation goals.
The need for precautionary management is immediate and critical. The luxury of time no longer exists for developing
new ways of management and increased data collection for some rockfish species. Everyone involved in these issues
must acknowledge and accept that the problems and questions identified with fisheries management in this report
will never be completely answered or remedied solely through the actions of increasing data collection and/or scien-
tific research. No matter how much time and money are dedicated to these actions answers that pass the "beyond a
shadow of a doubt" test will not always be found. In the face of this ever-present uncertainty, the Council, NMFS, all
management entities, and the fishing industry must begin to utilize the precautionary approach in the management of
West Coast rockfish stocks. It is intuitive in the face of doubt to err on the side ofcaution. Tune and time again federal ~
and state management entities have gambled with the health of the rockfish resource and erred on the side of risk.
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CONCLUSION
The purpose of this report is to describe the fishery for West Coast rockfish and identify changes necessary in their
management. Declines in certain species and failings in many areas of the management process have been identified
in this report. However, good stewardship of West Coast rockfish species is not the sole responsibility of the federal
government, state agencies, the fishing fleets, conservation organizations, or consumers, it is the responsibility of all.
This is a public resource and we are all to be held accoWltable for the current situation with West Coast rockfish,
whether you operate a fishing vessel, are employed by a state or federal resource agency or just buy seafood at the
local store. If you fish, your responsibility lies with choosing clean, selective fishing practices. Federal and stage
agencies must have strong enough personal and political will to make the difficult decisions in favor of the long-tenn
health and sustainability of the resource. Consumers must demand to know how their seafood was
caught, and how much bycatch and habitat damage could have resulted from its capture in order to make the appro-
priate choices.
Listed below are priorities identified as necessary for the continuation of healthy rockfish populations and commer-
cial and sport fisheries on these species are to continue in a meaningful manner. The Pacific Marine Conservation
Council intends to continue its work through the implementation of these priorities into the management process and
through education of the public and consumers. You can get involved by making the appropriate personal choices in
your own life as they relate to the health of our marine resources, educating yourseU on current issues, attending
PFMC meetings to make your voice and opinion heard and writing and/or calling those with political power in your
area. See Appendix 2 for the names and addresses of people to contact.
Priorities for management of West Coast rockfishes
The following are actions that must be taken if the future existence of West Coast rockfish species is to be secured in
perpetuity.
I. INCREASE BOTH THE QUALITYAND QUANITIYOF INFORMATION ON ALLCOMMERCIALAND SPORT
FISHED ROCKFISH SPECIES, THEIR ASSOCIATED FISHERIES AND HABITAT.
Many species of rockfishes harvested in the commercial and recreational fisheries have never been assessed and
the total numbers caught are not tracked. At a minimum, biomass estimates and accurate numbers of removals
should exist for all rockfishes taken in these fisheries.
Habitat destruction is a threat to rockfish populations. Not only does healthy habitat provide structure for pro-
tection against predation, complex habitats foster niches that support a great diversity of organisms, some acting
as essential prey for the rockfish species covered in this report. "One of the greatest long-term threats to the
viability of commercial and recreational fisheries is the continuing loss of marine, estuarine, and other aquatic
habitats. Habitat considerations should receive increased attention for the conservation and management of fish-
ery resources in the United States" (Section 2 (a)(8) lvlSFCMA 1996).
Habitat requirements for rockfishes are many and vary between species and life stages. Currently, all of the
essential fish habitat infonnation in the "Essential Fish Habitat West Coast Groundfish Appendix" developed by
NMFS is classified as level one. This level contains the least amount of information of four possible levels. It
includes information only on "presence/absence distribution available for some or all portions of the geographic
range of the species" (NMFS 1998). Of immediate concern are the many species of unassessed rockfishes reSiding
in the nearshore area (sometimes defined as the area within a mile from shore). This area has experienced marked
increases in fishing pressure within recent years as a result of displaced effort from other declining fisheries as
well as increases in gear technology allowing for areas and habitats to be exploited that had previously func-
tioned as defacto reserves. Listed below are specific actions that would lead to an increase in data on and habitat
protection for West Coast rockfish and their associated fisheries.
a. Require increased sorting of landed catches of rockfish to the species level. Lumped market categories are
unacceptable and valuable data is lost.
b. Develop an assessment for nearshore rockfish species.
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c. Perform an economic and biological analysis on the livefish fishery.
d. Develop gear performance standards in terms of the impact of fishing gear on habitat.
e. Investigate and develop an appropriate timeline for the implementation of marine refugia for habitat
protection.
f. Completely implement the EFH document for West Coast groundfish
II. DEVELOP A MANDATORY WEST COAST OBSERVER PROGRAM.
The numbers utilized to calculate bycatch rates in West Coast groundfish fisheries are only estimates. Accurate
bycatch information is critical to managing a fishery in a sustainable and efficient manner. One effective mecha-
nism to get this data, utilized in other areas of the United States as well as the world, is on-board observers. The
West Coast groundfish fishery is in critical need of a mandatory fleet-wide observer program to account for
bycatch and allow for the implementation of certain incentive programs.
m. REDUCE THE BYCATCH OF ROCKFISHES.
Because the current numbers utilized to estimate bycatch rates of West Coast rockfishes are only estimates, an
accurate picture of total removals (landings + discard) from the system does not exist. If actual bycatch numbers
are higher than the current estimates, then the amount of fish permitted to be caught and sold may be exceeding
the maximum sustainable yield (MSY). This could contribute significantly to the decline of certain species of
rockfish. One way to approach this issue is to establish and enforce gear selectivity standards aimed at reducing
the amount of bycatch in a fishery. Other actions taken could include:
a. Analysis and deviation from the year-round fisheryImp limit management problem as it relates to the
production of bycatch (trip limit management has been addressed by Pikitch et al. 1988 and found to result in
increased amounts of discard).
b. Development of incentive programs to facilitate bycatch reduction by rewarding vessels with lower bycatch
levels.
c. Analysis of gear selectivity and utilization of this analysis in the management process.
IV. REDUCE OVERALL EFFORT AND STOP OVERFISHING.
During the 19805 the West Coast groundfish fishery expanded from a relatively small fishery harvesting surplus
production to one with excess capacity and limited potential for long-term sustainability, which unfortunately,
continue to be the characteristics of the fishery today.
Investments into greater horsepower, and larger boats and gear have been made consistently over time by people
hoping to equate this increase in capacity with more fish and greater economic returns. This has resulted in an
overcapitalized fleet, requiring operating costs to increase as people struggle to catch enough fish to make boat
payments on more technologically advanced boats, gear, etc. What this translates into is more stress placed on
the resource to fulfill the needs of the investments made and the growing number of people participating in the
fishery. Management changes such as those listed below would begin to address the excess effort and overfish-
ing problems existing in the fishery for West Coast rockfishes.
a. Assign separate ABCs and HGs to the nearshore, slope, and shelf rockfish complexes.
b. Apply recommended ABCs where they already exist to species in the categories of "other rockfish" and
"remaining rockfish". In cases where a recommended ABC does not exist further investigation is necessary.
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c. The issues of fleet reduction and re-evaluation of the current limited entry program need to be seriously
investigated for the fishery on West Coast rockfishes.
d. Mechanisms must be developed to facilitate the management of mixed-species assemblages, more in-line with
the concept of "weak stock" management, where the weaker stocks are protected to some degree instead of
overexploited.
e. Identify the appropriate level of effort and technology for the fishery on West Coast rockfishes.
f. Quantify the economic losses to communities as a result of losses in fishing opportunity or changes in
management and regulations over the years. This data is critical background information that will allow for
educated decisions regarding the short versus long-term economic losses!gains associated with management
decisions such as annual harvest levels
g. Challenge and develop alternatives to the current harvest policy. Analysis has shown that the current level of
exploitation is too aggressive for many rockfish species.
h. Develop a conservative and appropriate default harvest policy for commercially fished rockfish species for
which we have little or no information.
i. Manage stocks identified to be in decline in an appropriate manner. Allowing overfished species to continue to
be taken and landed or discarded as bycatch in order to allow access to other species is an unacceptable method
of management.
j. Develop reporting mechanisms for bycatch levels and stock levels by area for the commercial and sport fishing
fleets.
k. Develop mechanisms for data collection based on where rockfish species are caught rather than landed. This
will allow for the development of area specific management.
V. IN 1HE FACE OF UNCERTAINTY UTILIZE PRECAUTIONARY MANAGEMENT.
The need for precautionary management is immediate and critical. The luxury of time no longer exists for devel-
oping new ways of management and increased data collection for some rockfish species. In the face of this ever-
present uncertaintY- the Council, NMFS, all management entities, and the fishing industry must begin to utilize
the precautionary approach in the management of West Coast rockfish stocks. It is intuitive in the face of doubt to
err on the side of caution. Time and time again federal and state management entities have gambled with the
health of the rockfish resource and erred on the side of risk. Actions representing the precautionary approach to
fisheries management include the following.
a. Set standards for impacts of gear on habitat as well as gear selectivity.
b. Minimize bycatch through the use of more selective gear.
c. Protect and restore essential habitat.
d. Place a cap on both fishing capacity and total fishing catch rate.
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GLOSSARY _
Allocation - Distribution of the opportunity to fish among user groups or individuals. The share a user group gets is ~
sometimes based on historic harvest amounts.
Allowable Biological Catch (ABC) is a biologically based estimate of the amount of fish that may be harvested from
the fishery each year without jeopardizing the resource. It is a seasonally determined catch that may differ from MSY
for biological reasons. It may not be higher than MSY. The ABC may be modified to incorporate biological safety
factors and risk assessment due to uncertainty. Lacking other biological justification, the ABC is defined as the MSY
exploitation rate multiplied by the exploitable biomass for the relevant time period.
Anthropogenic - Refers to the effects of human activities.
Benthic - Pertaining to the bottom of an ocean, lake or river. Also refers to sessile and crawling animals which reside
on or in the bottom.
Biomass - The total mass of living tissues (wet or dried) of an organism or collection or organisms of a species or
trophic level, from a defined area or volume.
Bycatch - Any species or species complex that was not intentionally targeted but was captured as a result of fishing.
Catch - The total number or poundage of fish captured from an area over some period of time. This includes fish that
are caught but released or discarded instead of being landed. The catch may take place in an area different than where
the fish are landed.
Commercial Fishery - A term related to the whole process of catching and marketing fish and shellfish for sale. It
refers to and includes fisheries resources, fishermen, and related businesses directly or indirectly involved in harvest-
ing, processing, or sales.
Continental Shelf - The submerged continental land mass, not usually deeper than 200 m. The shelf may extend
from a few miles off the coastline to several hundred miles.
Continental Slope - The steeply sloping seabed that connects the continental shelf and continental rise.
Council- Indicates a regional fishery management group. The Fishery Conservation and Management Act of 1976 as
amended created the regional councils. For example, the Pacific Fishery Management Council develops fishery poli-
cies designed to manage those species most often found in the Exclusive Economic Zone off California, Oregon, and
Washington.
Demersal - Refers to swimming animals that live near the bottom of an ocean, river, or lake.
Density dependence is the degree to which recruitment declines as spawning biomass declines. Typically we assume
that a Beverton-Holt form is appropriate and that the level of density-dependence is such that the recruitment only
declines by 10% when the spawning biomass declines by 50%.
Dispersal - The spreading of individuals throughout suitable habitat within or outside the population range. In a
more restricted sense, the movement of young animals away from their point of origin to locations where they will
live at maturity.
Distribution - (1) A species distribution is the spatial pattern of its population or populations over its geographic
range. (2) A population age distribution is the proportions of individuals in various age classes. (3) Within a popula-
tion, individuals may be distributed evenly, randomly, or in groups throughout suitable habitat.
Effort - The amount of time and fishing power used to harvest fish. Fishing power includes gear size, boat size, and
horsepower.
EI Nino Current - An intermittent warm water current from the tropics that overrides the opposing cold current
along the Pacific coasts of North and South America. This raises near-surface temperatures, depresses the thermocline,
and often suppresses upwelling, resulting in drastic drops in primary productivity and reduced recruitment of ma-
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rine animals. This is most pronounced on the coasts of Peru. Effects are not as severe in North America, but north-
ward shifts in distributions of southern species are common in El Nino years.
Estuary - A semi-enc1osed body of water with an open connection to the sea. Typically there is a mixing of sea and
fresh water, and the influx of nutrients from bith sources results in high productivity.
Exclusive Economic Zone (EEZ) - All waters from the seaward boundary of coastal states out to 200 natural miles.
This was formally called the Fishery Conservation Zone.
Exploitable biomass is the biomass that is available to a unit of fishing effort. Defined as the sum of the population
biomass at age (calculated as the mean within the fishing year) multiplied by the age-specific availability to the fish-
ery. Exploitable biomass is equivalent to the catch biomass divided by the instantaneous fishing mortality rate.
Ex-vessel- Refers to activities that occur when a commercial fishing boat lands or unloads a catch. For example, the
price received by a captain for the catch is an ex-vessel price.
Fecundity - The potential of an organism to produce offspring, measured in the number of gametes produced.
Fishery Management Plan - A plan to achieve specified management goals for a fishery. It includes data, analyses,
and management measures for a fishery.
Fishing Mortality (F) - A measurement of the rate of removal of fish from a population by fishing. Fishing mortality
can be reported as either annual or instantaneous. Annual mortality is the percentage of fish dying in one year.
Instantaneous is that percentage of fish dying at anyone time. The acceptable rates of fishing mortality may vary
from species to species.
FMSY is the fishing mortality rate that maximizes catch biomass in the long term.
FOF is the rate of fishing mortality defined as overfishing.
Fx% is the rate of fishing mortality that will reduce female spawning biomass per recruit to x% of its unfished level.
FlOO% is zero, and F40% is a reasonable proxy for F~1SY.
Gamete - A reproductive cell.
Groundfish - Fish species that live on or near the bottom, often called bottomfish.
Habitat - The particular type a place where an organism lives within a more extensive area or range. The habitat is
characterized by its biological components and/or physical features.
Juvenile - A young fish or other animal that has not yet reached sexual maturity.
Larvae - An early developmental stage of an organism that is morphologically different from the juvenile or adult
form.
Limited Entry - A program that changes a common property resource like fish into private property for individual
fishermen. License limitation and the individual transferable quota (ITQ) are two forms of limited entry.
Maximum Sustainable Yield (MSY) is an estimate of the largest average annual catch or yield that can be taken over
a significant period of time from each stock under prevailing ecological and environmental conditions. It may be
presented as a range of values. One MSY may be specified for a group of species in a mixed-species fishery. Since
MSY is a long-term average, it need not be specified annually, but may be reassessed periodically based on the best
scientific information available.
Migration - Movement by a population or subpopulation from one location to another; often periodic or seasonal,
and over long distances. Vertical migrations in the water column may be daily or seasonal within the same area.
Migrations between deep and shallow areas are usually seasonal and related to reproduction.
Mortality - Death rate expressed as a proportion of a population or community of organisms. Mortality is caused by
a variety of sources including predation, disease, environmental conditions, etc.
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National Standard Guidelines - The Magnuson-Stevens Act contains 10 national standards for fishery conservation
and management, with which all FMPis and amendments by the Councils and Secretary must comply. The Act
requires that the Secretary establish advisory guidelines based, on the national standards, to assist in the development
of FMPis. The guidelines are intended to provide direction and elaboration in compliance with the national standards
and, in themselves, do not have the force and effect of law.
Open Access Fishery - A fishery in which any person can participate at any time.
Optimum Yield (OY) means the amount of fish which will provide the greatest overall benefit to the Nation, particu-
larly with respect to food production and recreational opportunities, and taking into account the protection of marine
ecosystems. It is prescribed on the basis of of the MSY from the fishery, as reduced by relevant social, economic, or
ecological factor. In the case of an overfished fishery, it provides for rebuilding to a level consistent with producing
the MSY in such fishery. It may be expressed in terms of a quantified harvest level, formula, or non-numerical fishery
characteristic appropriate to the species or species complex, based on the ABC and on the best economic, social, and
ecological information available. For the purposes of the groundfish FMP, OY is defined as all the fish that can be
taken under regulations and/or notices authorized by the FMP and promulgated by the secretary.
Over-eapitalization in a fishing fleet means more money has been invested in boats than the fishery can support. It
can also refer to the ability of fishermen to increase effort without increasing the number of boats. If no new boats are
added to a fishery, but each boat doubles its fishing power by carrying twice as much longline or using new technol-
ogy (sonar, GPS, etc.) the new effort can have the same effect as doubling the number of boats.
Overfishing is a level or rate of fishing mortality that jeopardizes the long-term capacity of a stock or stock complex
to produce MSYon a continuing basis.
Oviparous - Refers to animals that produce eggs that are laid and hatched externally.
Ovoviviparous - Refers to animals whose eggs are fertilized, developed, and hatched inside the female, but receive
no nourishment from her.
Parturition - The act of giving birth.
Population - All individuals of the same species occupying a defined area during a given time. Environmental
barriers may divide the population into local breeding units with restricted immigration and interbreeding between
the localized units.
Population is a group of individuals of the same species living in a certain area
Production - Gross primary production is the amount of light energy converted to chemical energy in the form of
organic compounds by autotrophs like algae. The amount left after respiration is net primary production and is
usually expressed as biomass or calories/unit area/unit time. Net production for carnivores and herbivores is based
on the same concept, except that chemical energy from food, not light, is used and partially stored for life processes.
Efficiency of energy transfers between trophic levels ranges from 10-65"10 (depending on the organism and trophic
level). Organisms at high trophic levels have only a fraction of the energy available to them that was stored in plant
biomass. After respiration loss, net production goes into growth and reproduction, and some is passed to the next
trophic level.
Quota - The maximum number of fish that can be legally landed in a time period. It can apply to the total fishery or
an individual fishermanis share under an ITQ system.
Recruit is an individual fish that has moved into a certain class, such as the spawning class or fishing-size class
(recruitment is the measurement of the total number of fish moving into a certain spawning or fishing class).
Reproductive potential-The number of offspring possible for a female of a given species to produce if she lives to the
maximum reproductive age. This is found by multiplying the number of reproductive periods by the average num-
ber of eggs or offspring produced by females of each age class. This potential is seldom realized, but this and the age
of first reproduction, or generation time determine the maximum rate of population increase under ideal conditions.
Sessile - Refers to an organism that is permanently attached to the substrate.
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Spawning biomass is the biomass of female fish at the beginning of the year. If the production of eggs is not propor-
tional to body weight, then this definition should be modified to be proportional to expected egg production.
Spawning biomass per recruit is the expected egg production of a female fish over its lifetime. Alternatively, this is
the mature female biomass of an equilibrium stock divided by the mean level of recruitment that produced this stock.
Spawning Potential Ratio (SPR) is the number of eggs that could be produced by an average recruit (female) over her
lifetime when the stock is foshed divided by the number of eggs that could be produced by an average recruit over its
lifetime when the stock is unfished.
Species - (1) A fundamental taxonomic group ranking after a genus. (2) A group of organisms recognized as distinct
from other groups, whose members can interbreed and produce fertile offspring.
Stock Assessment and Fishery Evaluation Report (SAFE) - This report is a document or set of documents that
provides the Council with a summary of information concerning the most recent biological condition of stocks and
the marine ecosystems in the fishery management unit and the social and economic condition of the recreational and
conunercial fishing interests, fishing communities, and the fish processing industries. It summarizes, on a periodic
basis, the best available scientific information concerning the past, present, and possible future condition of the stocks,
marine ecosystems, and fisheries being managed under federal regulation. The SAFE report prOVides information to
the Councils for determining annual harvest levels from each stock.
Stock is the practical unit of a population that is selected for management or harvesting purposes. In some cases a
manged stock may include more than one species.
Temporal - Pertaining to time. Used to describe organism activities, developing stages, and distributions as they
relate to daily, seasonal, or geologic time periods.
Total Allowable Catch (TAC) - The annual recommended catch for a species or species group. The regional council
sets the TAC from the range of the allowable biological catch.
Upwelling - The process whereby prevailing seasonal winds create surface currents that allow nutrient rich cold
water from the ocean depths to move into the euphotic or epipelagic zone.
Year Class - Refers to animals of a species population hatched or born in the same year at about the same time; also
known as a cohort. Strong year classes result when there is high larval and juvenile survival; the reverse is true for
weak year-elasses. The effects of strong and weak year-classes on population size and structure persist for years in
species with long lives. Variation in year-class strength often affects fisheries.
lThese terms were taken from:
Wallace, T.R., W. Hosking, and 5.T. 5zedlmayer. 1994. Fisheries Management for Fishermen: A manual for helping
understand the federal management process.
Core Team for West Coast Groundfish, National Marine Fisheries Service. 1998. Essential Fish Habitat West Coast
Groundfish Appendix.
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Appendix 1
ACRONYMS _
ABC - Allowable Biological Catch
CDFG - California Department of Fish and Game
CPUE - Catch Per Unit of Effort
EEZ - Exclusive Economic Zone
FMP - Fishery Management Plan
GAP - Groundfish Advisory subPanel
GMT - Groundfish Management Team
IDFW - Idaho Department of Fish and Wildlife
ITQ - Individual Transferable Quota
MFCMAlAct - Magnuson-SteveRS Fishery Conservation and Management Act
MSY - Maximum Sustainable Yield
NMFS - National Marine Fisheries Service
NWFSC - Northwest Fisheries Science Center
ODFW - Oregon Department of Fish and Wildlife
OY - Optimum Yield
PSMFC - Pacific States Marine Fisheries Commission
PFMOCouncil - Pacific Fishery Management Council
PMCC - Pacific Marine Conservation Council
SAFE - Stock Assessment and Fishery Evaluation report
SFA - SuStainable Fisheries Act
SWFSC - Southwest Fisheries Science Center
TAC - Total Allowable Catch
WDFW - Washington Department of Fish and Wildlife
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Appendix 2
CONTACTS
Secretary of Commerce: Honorable William M. Daley
Herbert C. Hoover Building
14th Street and Constitution Ave. N.W.
Washington, DC 20230
(202)-482-2741
National Marine Fisheries Service
1315 East West Highway
Room 14555
Silver Spring, Maryland 20910
Deputy Director: Andrew Rosenburg
(301) 713-2239
National Marine Fisheries Service
1315 East West Highway
Room 14555
Silver Spring, Maryland 20910
Assistant Administrator for Fisheries: Rolland Schmitten
(301) 713-2239
National Marine Fisheries Service: Northwest Region
7600 Sand Point Way NE
BINC15700
Seattle, WA 98115.Q070
(206) 526-6150
Regional Administrator: William Stelle
National Marine Fisheries Service: Southwest Region
501 W Ocean Boulevard, Suite 4200
Long Beach, CA 90802- 4213
(562) 980-4005
Regional Administrator: William Hogarth
Pacific Fishery Management Council (California, Oregon, Washington, Idaho)
Suite 224
2130 SW Fifth Avenue
Portland, OR 97201
(503) 326-6352
Executive Director: Lawrence Six
Pacific Slales Marine Fisheries Commission
45 SE 82nd Drive
Suite 100
Gladstone, OR 97027
(503) 650-4500
Executive Director: Randy Fisher
Washington Department of Fish and Wildlife
MS43135
600 Capitol Way N
Olympia, WA 98501-1091
(360) 753-9440
Director: Jeffery Koenings
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Oregon Department of Fish and Wildlife
2501 SW First Ave
PO Box 59 Portland, OR 97207-0059
(503) 872·5252
Director: Jim Greer
California Department of Fish and Game
1416 Ninth Street
PO Box 944209
Sacramento, CA 94244·2090
(916) 6534207
Director: Jacqueline Schafer
Pacific Marine Conservation Council
340 Industry
PO Box 59
Astoria, OR 97103
(503) 325-8188
Executive Director: Bob Eaton
Pacific Ocean Conservation Network
580 Market St.
Suite 550
San Francisco, CA 94104
(415) 391-6204
Coordinator: Karen Reyna
Marine Fisheries Conservation Network
C\0 American Oceans Campaign
201 Massachusetts Ave., N.E. C-3
Washington, DC 20002
(202)~3526
Executive Director: Lee Crockett
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Appendix 3
TABLE 3
Table 3. Habitat Descriptions for eastern Pacific rockfishes (CA, OR, and WA only)
Species Adult stage Mating stage Large Juveniles Small Juveniles Larval stage
Aurora All along west coast ISO- Probably occurs w/in Benthic. probably Pelagic Pelagic. occur 110-
rockfish SOOm adult habitat similar habitat to adults 170km trom shore
Habitat Non·rocky shalf, Non·rocky shell, Non-rocky shelf, Unknown Oceanic
continental sJoplbasin contlnenlal sloplbasin continental slop8Jbasin
Bank ParademersaJ, southern Unknown Parademersal, ParademersaJ, probably Unknown
rockfish OR to southern CA 31- probably occupy Pccupy shallower240m shallower portion 01 Portion 01 adult range
adult range
Habitat Rocky shell, non-rocky Unknown Rocky shell, non-rocky ~OCky shell, non-rocky Unknown
shell. continental shell, continental ~hell, continental
slopeJbasin slopelbasln ~Iopelbasin
Black Pelagic, commonly to Unknown Demersal, to depthS pelagic Unknown
rockfish 54m over rocky habilat <20m on rocky habitat
assco. Wlkelp
Habitat Estuarine, neritic. May occur oHshore Rocky shell, non·rocky pffshore In summer. Probably move lrom
oceanic shell assoc.wI kelp and rearshore benthic oHshore to inshore
eelgrass <20m early summer_ waters as they develop
~stuaries spring-fall
~ssoe. wI eelgrass
Black-and Demersal < 37m Probably occurs w/in Live In surface canopy lJve In surface canopy Pelagic
yellow adult habitat of kelp beds off CA pf kelp beds off CA
rockfish •
Habitat Rocky shelf assoc. wI Rocky shell Rocky shell ~ocky shelf Sellle in adult habitat in
kelp earty summer
Blackgllt Assoc. wI bottom all Unknown > 180m l=ound> 180m Pelagic mieswater
along West Coast 22Q. , <100m· 200m from
rockfish 768m shore
Habitat Continental slopeJbasln Unknown Rocky shel" Rocky shell, continental Nerille, oceanic
continental slopelbasln ~lopeJbaSln
Blue Demersal mainly oil Probably occurs w/in Demersal mainly 011 Pelagic In nearshore Pelagic in surface
rockfish nonhem and central CA adult habltat nonhern and central ~reas waters
<100m CA
Habitat Rocky shalf assoc. wI Rocky shell Rocky shelf, non·rocky ""eritlc Neritic
kelp and rocky reels shell
Bocacclo Parademersal SO-300m Unknown Found at depths 01 0- Pelagic. usually In top Pelagic, usually In top
assoc. wI rocky habitat 300m 1COm 01 water 100m 01 water
and kelp
Habitat Rocky shelf, non-rocky Unknown Rocky shelf, non·rocky Estuarine. neritic Estuarine, neritle
shelf, contlnental shell, continental
slopeJbasin slopelbasin
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Table 3. Con't
Species Adult stage Mating stage Large Juveniles Small Juveniles Larval stage
Bronze- Occur at depths 200- Unknown Unknown [Unknown Unknown
spotted 290m oll southern CA
rockfish
Habitat Continental slopelbasln Unknown Unknown !unknown Unknown
Brown Demersal aU along weSl Probably occws wlln Similar habitat 10 ISlmilar habi1at 10 adults Unknown
rockfish coast <128m adult habitat adults but shaUower ~ut shallower
Habitat ESluarlne, rocky shell, ESlUarlno, rocky shelf EslUarlne, rocky shell :eSlUarlne. rocky shell Unknown
assoc.wl rocky habitat
Calico Demersal at depthS 18- Unknown OCCur in eSlUarias and Pccur In estuartes and Unknown
rockfish 256m off central and probably other adult probably other adult
southern CA habitat /labltat
Habitat Estuartne, rocky sllell, Unknown Estuarine, rocky shell, Estuarine. rocky shell, Unknown
non-rocky shell non-rocky shelf ~on-rocky shell
Canary Benthic. lao-200m aU Unknown Unknown 1Pelagic lrom nearshore Occur 13-306km
rockfish along west coast o beyond Ihe offshore
continontal sllell
Habitat Rocky shelf. continental Unknown Unknown Neritic. oceanic Neritic, oceanic
s10pelbasin
Chili- Parademersal soulhern Unknown Parademersal over the Pelagic at depths of 30- Pelagic, often assoc. wI
pepper OR soulhwa~d SO-3SOm shelf and slope SCm In Inshore areas kelp canopies
rockfish
Habitat Rocky shell, non-rocky Unknown Rocky shelf. non·rocky Neritic Neritic
shelf, continental shol', continental
slopelbasln slo~sln
China Demersal aU along we~ Unknown OCCur In Shallow. ~r In Shallow. Pelagic and probably
rockfish coast 3-128m sublidaJ watars wlin !subtidal waters wlin nomic
adult habitat ~du" habitat
Habitat Rocky Shel" commonly Unknown Rocky shell Rocky shell Neritic
assoc.wl rocky habitat
Copper Demersal at depthS 01 (). Unknown Probably occupy adult IShalllow waters, assoc. Unknown
rockfish 183m habitat ~I surface-mid depth
alp
Habitat Rocky shell assoc. wI Unknown Rocky Shell Nerilic Unknown
rocky reels or vegetatiOn
Cowcod Paradamersal, all Unknown Commonly occupy COmmonly occupy OCCUr on southern CA
rockfish soulhern and central CA shallower part 01 adull IshaJlower part 01 adult
and many miles
21-366m habitat habitat ollshore
Habitat Rocky shell. assoc. wI Unknown Rocky shell, non.rocky Rocky shell. non·rocky Neritic
rocky subslraleS shell assoc. wi variety Shell assoc. wI varlely
of habitat 101 hobltal
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Table 3. Con't
Species Adult staae Matlna staae Larae luvenlles Small luvenlles Larval stage
Dark- All atong west coast 50- Probably occurs wlln Occupy shallower part ~etaglc, occurring 900- Pelagic. occurring 9OQ-
blotched 400m adult habitat 01 adult habitat t30mm deep, up to ,3Omm deep, up tot94km of/shore 93km oflshore
rockfish
Habitat Rocky shell, non.rocky Rocky shell, non-rocky Rocky shell, non-rocky Pennlc Oceanic
shel" continental shell, continental shalf
s10peJbasln sloplllbasin
Flag Demersal at cepUls lrom Unknown Unknown ~nknown Unknown
rockfish 30-,83m. offcentral/southam CA
Habitat Rocky shell, assoc. wi Unknown Unknown Unknown Unknown
rocky substrates
Gopher Benthic at depths <SSm Probably within adu/l BenUlic, probably iBenthic, probably within Pelagic
rockfish olfCA habitat within adult habitat ladult habitat
Habitat Rocky shell, non-rocky Rocky shel" non-rocky Rocky shell. non-rocky flocky shell. non·rocky Unknown
shell shelf shell ~hell
Grass From southam OR Unknown OCCur from lidepools to peeur from lidepools to Unknown
rockfish southwan1, depths <<16m adult depths Pulult depths
Habitat Rocky shel', assoc. wi Unknown Rocky shell ~ocky shell Unknown
rocky areas and
vegetation
Green- Demersal oil central and Unknown Usually occupy ~8Ually occupy Pelagic
blotched southem CA, depUls at- shallower per1 01 adult iShaliower part 01 adult398m habitat ~biIat
rockfish
Habitat Rocky shell, non-rocky Unknown Rocky shel" non.rocky flocky shell. non·rocky Unknown
shell, canyon, shell, canyon ~hell, canyon
continental s10pelbasin
Green- Demersal, mainly oil Unknown Demersal, usually at pemersal, usually at 30- Unknown
spotted southern and central CA. 3O-89m ~m
ll()..209m
rockfish
Habitat Rocky shell. non-rocky Unknown Rocky shell, non·rocky ~ocky shell, non·rocky Unknown
shell shelf ~hell
Green- ParademersaJ. 5Q-250m Unknown Unknown ~nknown Unknown
striped
rockfish
Habitat Rocky shell. non-rocky Unknown Unknown ~nknown Unknown
shell
Honey- Primarily oil central and Unknown OCcur oyer rocky peeur over rocky Unknown
comb southam CA. depths 30- substrates and !Substrates and canyons199m canyons
rockfish
Habitat Rocky shell. over rocky Unknown Rocky shell, canyon Rocky shell, canyon Unknown
substrates
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Species Adult staae Mating stage Large Juveniles Small luvenlles Larval stage
Kelp Parademeli8l. off CA at Unknown Parademersal. !Pelagic. commonly Pelagic
rockfish depths 3-46m probably same habitat !assoc. wI kelp beds
as adults
Habitat Rocky shell. assoc. wI Unknown Rocky shell ~'ItIC Unknown
rocky subslrate and kelp
Long- Demersal. maInly at Spawning occurs Damersal, mainly at ;Demersal, mainly at PelagiC. mainly in
spine depths 4OQ-1400m mlanly al deplhs lrom deplhs 01 600-1200m ~pths ol600-12OOm midwater. up 10 560km
thomyhead 6QO.1200m offshore
Habitat Continental slopeJbasin Continental s10pelbasln Continental s10peJbasln Continental slopelbasln Oceanic
assoc. wI sand or mud
Mexican Mainly off southern CA Unknown UnknOwn p-nknown Occur In ll().1 COm or
rockfish <256m water to 185km
ollshore
Habitat Rocky shell. non-rocky Unknown Unknown pnknown Neritic. oceanic
• shelf
Olive Parademersal. mainly 011 Unknown OCCUpy similar habitat pccupy similar habllal Pelagic
rockfish CA, <146m as adults las adults
Habitat Rocky shell. canyon. Unknown Rocky shell ~ocky shell Unknown
assoc. wI rocky
substrates and vag.
Pacific Mainly off nol1hem WA, Unknown OCCur at depths 01 100- Pelagic. mainly at Pelagic. occur at depth
al depths lrom 100- 250m depths <150m <275m
ocean 400m
perch
Habitat Rocky shelf. non·rocky same as adull stage Rocky shell. non·rocky Nerilic. oceanic OceanIc
shelf. canyon. shelf
conllnenlal s10peJbasln
Pink Off central and southem Unknown Unknown Unknown Unknown
rockfish CA at depths 01 76-366m
Habitat Rocky shell. non-rocky Unknown Unknown [unknown Unknown
shelf. continenlal
slopelbasln
QuI1Iback Along CA northward. at Unknown Probably occupy !Pelagic Pelagic
rockfish depths <275m shallower pari 01 adullhabitat
Habitat Rocky shell. continental Unknown Rocky shelf !Neritic in walers over Neritic In walers over
slopeJbasln assoc. wI he shelf the shell
rocky hab.
Aedban- OCCUr all along west Unknown Unknown !Unknown Unknown
ded coast al depths 01 150·450m
rockfish
Habitat Non·rocky shell. Unknown Unknown lunknown Unknown
contnental slopelbasln.
assoc. wi solt bollom
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Species Adult staae Matina staae Large juveniles Small Juveniles Larval stage
Redstrlpe Parademersal, occur all Unknown Unknown IUnknown Unknown
rockfish along coast at depths
100-350m
Habitat Rocky shel" continental Unknown Unknown Unknown Unknown
slope/basin
Rosethom AD along west coast, 100- Unknown Unknown !Unknown Unknown
rockfish 350m
Habitat Rocky shelf, non-rocky Unknown Unknown lunknown Unknown
shelf continental
slope/basin
Rosy Demersal, mainly off CA Unknown Occupy shallower pan IOccupy shallower pan Unknown
rockfish at depths 01 15-128m of adult range 101 adult range
Habitat Rocky Shelf, assoc. w/ Unknown Rocky shelf 1R0Cky shell Unknown
rocky substrates
Rougheye Demersal, all along lhe Unknown Unknown IIJnknown Unknown
rockfish west coast, at depths 01
40-450m
Habitat Rocky shel" non-rocky Unknown Unknown Unknown Unknown
shell, continental
slope/basin
Sharpchln Demersal, occur all Unknown Unknown Unknown Occur in waters over
rockfish along the west coast at the continentaldepths 01 1CO·350m slopelbasln
Habitat Rocky shelf, non-rocky Unknown Unknown Unknown Oceanic
shelf, continental
slope/basin
Shortbelly Parademersal, all along Unknown Unknown Can occur In shallow Pelagic. mainly occu
rockfish west coast at depths 01 waters wlin t9km 01 shore
50·350m
Habitat Rocky shelf, non·rocky Unknown Unknown Unknown Unknown
shelf, canyon.
continental slope/basin
Short- Demersal, mainly lrom Unknown Unknown jJnknown Unknown
raker nonhem CA nonhward.50-650m
rockfish
Habitat Rocky shelf. non-rocky Unknown Unknown lunknown Unknown
shelf, continental
slope/basin
Short- Demersal, occur all Spawning occurs at Unknown Unknown PelagiC occurring
spine along the west coast at depths ot 600-tOOOm offshore to 560km
Ihomyhead depthS tOO·t400m
Habitat Non·rocky shelf, Conlinental slcpelbasln Unknown Unknown Oceanic
continental slopelbasin,
assoc.w/ soft bollom
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Species Adult stage Mating stage Large juveniles Small juveniles Larval staQe
Slivergray Demersal, occur all Unknown Unknown IUnknown Unknown
rockfish along west coast etdepths of 10D-300m
Habitat Rocky shell, non·rocky Unknown Unknown Unknown Unknown
shell, conllnenlal
sJopeJbasln
Speckled Parademersal, from Unknown Occur at depthS Pccur at deptha <119m IUnknOwn
rockfish southem OR southward <119m
la·366m
Habitat Rocky shell. non·rocky Unknown Rocky shall FtOCky shell Unknown
shell, canyon,
continental slopelbasin
Splltnose Demersal, occur all Unknown Unknown unknown Unknown
rockfish along waS! coast atdepths of IOD-45Om
Habitat Non-rocky shell, Unknown Unknown Unknown Unknown
continental slopelbasln,
assoc. wi soil bonom
Square- Parademersal, from Unknown UnknOwn Unknown Unknown
spot southem OR soulhwardla·183m
rockfish
Habitat Rocky shell, canyon Unknown Unknown Unknown Unknown
Starry Demersal, occur off Unknown Unknown Unknown Unknown
rockfish cenlral and southern CA.
24·274m
Habitat Rocky shell. conllnenlal Unknown Unknown Unknown Unknown
slopelbasin
Strlpetall Demersal, all along weSI Unknown Unknown Unknown Unknown
rockfish coastlrom IO·35Om
Habitat Non·rocky Unknown Unknown Unknown Unknown
shell,continental
slopeJbasin
Tiger Parademersal, occur all Unknown Unknown (Unknown Unknown
rockfish along west coast, depthS
<305m
Habitat Rocky shell, continental Unknown Unknown ~nknown Unknown
slopeJbasin assoc. wi
rocky sub.
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SDecies Adult staQe MatinQ staQe LarQe luvenlles Small luveniles Larval stage
Treeflsh Demersal, occur off Unknown Unknown Unknown Unknown
central and southern CA,
<46m
Habitat Rocky shell, assoc. wI Unknown Unknown Unknown Unknown
rocky substrates
VennilUon Demersal, occur all Unknown Probably occur in Probably occur in Unknown
rockfish along the west coast at shallower part fo adult Shallower part fo aduhdepths <239m range ran;e
Habitat Rocky shell. canyon, Unknown Rocky shell, non-rocky ~ocky shelf, nOMocky Unknown
continental slope basin shell. variety of habilat Shelf. variety of habitat
Widow Pelagic, at depths of 50· Mating occurs in Pelagic, along inner Occur in surface waters Occur in surface waters
rockfish 350m current circulation continental shell, 9- o 20m from near shore to 20m Irom near shore
eddies inshore of main 37m over rocky bottom o 300km offshore to 300km offshore
currents
Habitat Rocky shelf, non·rocky Often takes place off of Rocky shel" non-rocky Neritic. oceanic Neritic, oceanic
shelf, canyon, exlended points of land shel', canyon
continental slopeJbasin, and in offshore
primarily over hard canyons
bottoms. such as rocky
banks, ridges and
headlands
Yelloweye Demersal, occur all alon Unknown Unknown /..Inknown Unknown
rockfish west coast, depths of 50-400m
Habitat Rocky shelf. conlinental Unknown Unknown ~nknown Unknown
slopelbasin
Yellow- Nor1ham CA northward Unknown Unknown ",nknown Unknown
mouth at depths 01 \37·366m
rockfish
Habitat Rocky shell, continental Unknown Unknown Unknown Unknown
slopeJbasin wI rough
substrates
Yellowtail Parademersal, occur all Probably within adult Occur at depths of 20- Pelagic, occur from 24· Unknown
rockfish along west coast. depths habitat 37m 266km offshore5O-350m
Habitat Rocky shelf, non· Rocky shell. non- Rocky shelf, non-rocky /o4eritic, oceanic Unknown
rockyshell. continental rockyshelf. continental shell
slopeJbasin slopeJbasin
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